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PREFACE TO THE THIRD EDITION 


Several impressions of this book have been published since it first 
appeared as a London County Council Report In issuing this further 
edition the present publishers have been good enough to allow me to 
make certain additions and revisions, so far as is possible under the 
present conditions of printing. But the Report itself is primarily an 
account of the actual surveys and of the construction of a definite set 
of scales. Hence there is comparatively little in its substance that calls 
for change or emendation. , 

After so long an interval a word or two is perhaps needed as to the 
origin of the inquiries here described The appointment in 1913 of a 
Psychologist to work in the Education Department of the London 
County Council was the first of its kind , and the duties had therefore 
largely to be defined by the psychologist himself in the light of his own 
growing experience My formal instructions were to “ assist teachers 
by developing means both for the examination or ascertainment, and 
for the education or training, of various types of children needing special 
provision or attention.” This referred primarily to the study of sub¬ 
normal pupils (the mentally deficient, the dull and backward, the 
delinquent, and the nervous), but was also intended to cover the super¬ 
normal (i e, children suitable for transfer to secondary schools, 
trade schools, art schools, central schools, and the like, on the ground 
of higher or specialized ability) and particularly the junior county 
scholarship examination. In the case of both subnormal and super¬ 
normal the problem was envisaged as one of detection and training 
rather than of diagnosis and treatment that is, it was expressly con¬ 
sidered to be a task for an educational psychologist rather than for a 
school medical officer or psychiatiist That view, indeed, was shared 
in those days by the majority of medical officers themselves, who were 
still a little sceptical about the feasibility of introducing what would 
nowadays be called child guidance The social aspects of the work 
proved to be of great importance, the medical aspect, though not to 
be neglected, of less significance. For inquiries in these directions the 
Council’s psychologist was able to rely on the generous aid of the school 
doctors and social workers (care committee visitors) as well as on that 
01 teachers and voluntary assistants His office thus developed into 
the earliest official child guidance centre in this country , and a .special 
mbute of thanks is due to the Education Officer, Sir Robert Blair, and 
to the Chief Inspector, Dr C W Kimmins, for their early and effective 
support of such a scheme. 

In addition to the examination of individual cases referred for 
special guidance, it was agreed that, if the test-methods proved reliable, 
systematic surveys should be earned out from time to time, not only 
to determine the number of children needing special provision, but also 
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to ascertain any alterations m the general level of the pupils’ intelli¬ 
gence and edueational attainments. For this there were two main 
motives. Like many writers at that date I believed that, owing to recent 
changes in the birth-rate, the mentally defective and the mentally 
retarded were multiplying far more rapidly than the normal or super¬ 
normal , while other critics, particularly employers, had complained 
that, owing (it was supposed) to the introduction of less formal methods 
of instruction, attainments in the fundamental subjects of the curri¬ 
culum, especially in reading, spelling and arithmetic, had been steadily 
declining. Today these problems are no less urgent 

The general programme of research was divided into several 
sections or stages. It was decided to deal first with what may be 
loosely called the intellectual classification of school children, and to 
start on the problem of detection and selection. The study of moral, 
disciplinary, and temperamental difficulties—m other words, of the 
delinquent and the neurotic—came later The work embodied in the 
present report was therefore concerned mainly with the construction 
and standardization of tests for assessing pupils who were cither sub¬ 
normal or supernormal in intellectual abilities and attainments 

The fact that the book, as its title implies, is confined almost 
exclusively to the subject of testing may have lent some colour to the 


common notion that the functions of the educational psychologist are 
restricted primarily to the development and application of mental and 
scholastic tests. More than once I have been taken to task for “ assum¬ 
ing that the entire personality of the child could be studied by quanti¬ 
tative methods alone.” That this is far from my true attitude should 
have been plain from many statements scattered throughout the present 
volume. Indeed, in the hope of forestalling any such misconoepLion, 
I declared, as emphatically as I could at the vciy outset, a warning 
apinst any such inference. In the final sentences of the Introductory 
Note, I insisted upon one fundamental truth,” namely, that “ tests 
infinitely more scientific than those set out below can still be but the 
beginning, never the end of the examination of the child.” The need 
to take into account physical, temperamental, and social factors, and 
to observe each child’s personality as a whole, had also been fully 
stressed m my Report on “ Provision for Backward Children” (re¬ 
printed as Development Memorandum, No. 1 , p. S. Kmo- 1920 
expanded into the volume on Th. Baoktoard C/u/dh In ZouS 
psycho ogy observation is no less important than testing; S tffis 
principle holds good for the teacher quite as much as for 1 he p.sychologisfc 
In nearly every case the observational judgments of the ^ 

impressions of each pupil’s abilities character Y ^ 

(cf beW. PP Volog, fwtrS 

of a. sebooi psypboiopa ..0 dpp, „? afS") 



personality and with all forms of training, moral and emotional as well 
as intellectual 

In spite of the many years that have passed, most of the tests here 
described are still being used more or less in their original form. The 
test-raaterials have been reprinted m a small Handbook , and some are 
available m separate sheets. But those who employ them will fre¬ 
quently require to refer to the fuller instructions or explanations given 
in the first and third sections of this book This is true even of the 
Bmet-Simon scale . for all the more modern Versions still retain a 
large proportion of the original* test-questions , and some of the most 
recent revisions have incorporated many of the recommendations put 
forward in- this volume. Nor is there as yet any other publication 
which attempts a detailed description of how these tests may best be 
presented to the British child 

The theoretical section of the book seeks to evaluate the merits and 
limitations of the tests in the light of an experimental and statistical 
analysis, and to explain at length how the standardization was carried 
out and the chief conclusions reached. Later surveys have indicated 
that, even if some change may have since occurred in the average 
intelligence and attainments of the London school population, this 
would be too slight to make any serious difference m the general stan¬ 
dards here given Nevertheless, now that conditions are reverting to 
normal, it is to be hoped that new surveys on a similar scale will be 
undertaken, and more careful comparisons made For such purposes 
the methods here described and the material included will still prove 
helpful 

Many of the devices which were first used for problems in educa¬ 
tional psychology have lately found a fresh application in other branches 
of practical psychology, particularly those that have been developed 
during the war. During investigations on personnel selection in the 
armed forces and more recently in selecting applicants for the Civil 
Service or for industry, the difficulties and questions that were met with 
in the earlier fields of work with children have reappeared in the attempts 
to test and assess the abilities of adults. Hence some account of the 
way such problems were originally envisaged and attacked may still be 
of value. A number of the technical procedures that have since become 
commonplaces in psychological investigations were then used almost for 
the first time. Item-analysis, tetrachoric coefficients, the correlation 
of persons, the assessment of factor-measurements by simple averaging, 
the method of scaling tests from percentage scores, the use of repre¬ 
sentative sampling, the application of partial regression equations— 
these were essentially new, indeed, corrections for selection and partial 
regressions were sufficiently novel in psychological work to provoke 
considerable controversy at the time These and other procedures 
adopted or devised will be found fully illustrated m the pages that 
follow I have made no attempt to summarize the later contributions 
to these topics . they will, of course, now be found in almost any text¬ 
book dealing with the subject • for example, m J P Guilford, Psycho¬ 
metric Methods (1936), W. S Monroe and M. D. Engelhart, The Scientific 
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Study of Educational Problems (1936), or A. L. Edwards, Statistical 
Methods for Students of Psychology and Education (1946). 

It should, however, be remembered that in its origin the present 
Report had an immediate purpose to fulfil It was based on selected 
Memoranda, which had been submitted to the Education Officer during 
the years 1918, 1919, and 1920, and formed a sequel to the previous 
senes, published in 1917 under the title The Distribution and Relations 
of Educational Abilities. The primary aim of this earlier series was to 
convince the Education Officer and his fellow-officials of the value of 
the new methods; and in that publication a bald and scientific style 
was therefore preserved. In deciding to issue the papers in this later 
volume the officials in their turn desired to convince others, and to 
appeal primarily to the teachers, school medical officers, and lay mem¬ 
bers of the education committee and council of that day Accordingly, 
when preparing the memoranda for a wider circulation, I was asked to 
attempt “ a more colourful and persuasive presentation ” This is my 
excuse for the somewhat florid and rhetorical style, whicli now must 
seem, not only out of place, but out of date. The rigorous pruning 
'that I should have preferred to make is unfortunately not practicable 
under present conditions of printing, 


For much the same reason, many of the formulae adopted and 
the modes of analysis introduced were described very briefly, without 
incorporating the fuller mathematical discussions advanced to defend 
them in the previous reports on which the book was based , and later 
issues gave little more than summanes or references. Those reports 
are now for the most part unobtainable or out of print. And I have 
frequently been urged to bring all the relevant matter together in a 
single publication Accordingly, I have taken this opportunity to 
print or reprint discussions and proofs from the earlier papers, with 
minor revisions where necessary. For permission to include e.xtracts 
from official or semi-official memoranda, I am indebted to the Council 
and Its officers , and I am especially grateful to Miss Beasley for help 
in selecting relevant portions and rearranging them for incorporation 
here. I have fmther to thank the Staples Press, Limited, and par¬ 
ticularly their Publishing Assistant, Miss Esther Thomas, for the 

help and courtesy they have shown in seeing the new edition through 
the press. ° 

Above all, I should like to record the deep indebtedness of all educa- 
tmnal psychologists to the Council itself for its generosity m publSg 

and ?educational psychology were a novel 
^ transient, development, and when the prmt- 
ng of test-materials and long tables of results would have been far too 
costly for an author to undertake in his private canacitv Tn 

result, the tables of frequency-distributions and of percentages fot 
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various t ge-groups to be found in this volume are still almost the only 
examples available for those who wish to re-examine such data from 
various points of view From time to time they have been used by 
American writers like Courtis and Thurstone for illustrating and testing 
formulae for growth-curves, and more recently by students and research- 
workers who wished to try out fresh modes of analysis. If I may judge 
from the many requests I have received, they are still in demand for 
such purposes, as well as for the purpose of comparison in subsequent 
surveys. 

But my own chief debt of gratitude is due to the numerous teachers, 
care committee workers, medical officers, and research students, who 
combined to make these early investigations possible. Indeed, with 
their generous aid, so much material was collected during^my service 
for the London County Council that, m spite of the further reports and 
papers since published, much of the extensive data is yet awaiting full 
analysis I trust that in the near future teachers and psychologists 
will be able to cooperate once again in a renewed attack on the 
numerous problems that are of perennial interest to them both, and 
that a comparative study of the earlier and the later results may prove 
both practicable and profitable. 


C. B. 


University College, London 
December, 1946. 
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PREFACE BY SIR ROBERT BLAIR, LL.D., 

Education Officer, London County Council. 


The present volume consists of three memoranda prepared by Mr Burt. 
The first memorandum deals with the practical use of the psychological 
scales for testmg the mteUigence of children, the second discusses the 
theoretical vahdity of the results obtained, and the third gives in 
considerable detail suitable tests of various educational attamments, 

Mr. Burt criticises the suggestions of American experts such as 
Yerkes, Goddard, and Terman fir the improvement of the Binet-Simon 
scale . and summarises in the light of his own investigations the type 
of tests for mteUigence most suitable for London children at diflferent 
ages He finds that children of the ordmary elementary schools in 
London are m intelligence shghtly above the level of other children of 
similar social status tested elsewhere with similar scales . that dehn- 
■quents differ from normals rather by backwardness and instabdity than 
by mental defi.ciency in the narrower sense and that the defectives of 
the London special schools differ from normals far less in lade of inteUi- 
gence than in lack of school abihty : and concludes that “ when the duU 
and backward are recogmsed as reqmrmg defimte educational provision 
a larger proportion of the special school cases wiU doubtless be accommo¬ 
dated in the special classes in the ordinary school, rather than associated 
with those whose future lies for ever in an institution.” 

There is a great and growing demand for reliable mental tests. 
Mr Burt, who is undoubtedly one of the greatest hving authbnties on 
these tests, has dealt with the present position m a scholarly and 
very interestmg manner The memoranda contain the results of much 
valuable research, and will be of the greatest value to London teachers, 
especiaUy m connection with the discovery of special ability, the pro¬ 
motion of children, and the institution, where necessary, of backward 
classes They wiU also appeal strongly to a larger pubhc outside the 
London area 

Mr Burt’s results provide, as it were, a first rough sketch of the 
intellectual and educational progress of the average London child through¬ 
out the years of elementary school life. Teachers, both in London and 
elsewhere, should find it an interesting problem, and a matter for scientific 
research upon their own initiative, to check the norms here tentatively 
suggested, ahke in general ability and m the special subjects of the 
ordinary cumculum, for children of different ages, of different sex, and 
of different social types : and to compare with these norms the standard 
of attamment actually existmg among their own pupils and in their own 
schools 

E Blaib. 

LOG. Education Offices, 

Victoria Embankment, W 0 2 
July, 1921. 
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INTRODUCTORY NOTB. 


Th 0 object of the following woik is to present a provisional set of 
practicnl scales for measuring intellectual ability and educational 
attainments They are designed for the use of teachers and of all who 
may wish to oxamuie children in ordinary and special elementary schools. 
Tests with the necessary test-matenals, standards by which to compare 
the results, insti actions for admimstenng the former and cautions 
for applying the latter, are given and discussed in detail 


Intellectual ability is considered pnmarily in its broadest form, 
that commonly described as general intelhgence , and is treated as 
measurable by the most popular tests, those devised by Dr Simon 
and the late Professor Bmet Supplementary tests for measuring 
intelligence and some suggestions for measuiing specific abihties are 
appended, but it is with the Binet-Simon scale that the earher half 
of the book has in the main to do The first memorandum deals 
with its practical use , the second with its theoretical vahdity. In 
my endeavour to standardise the practical instructions I have received 
inestimable help both from Dr Simon, the only surviving author of 
the scale, and from nearly every English psychologist who has hitherto 
had occasion to use it In my endeavour to standardise the theoretical 
entena, I have been concerned chiefly with the diagnosis of mental 
deficiency —the purpose for which the scale has been most widely 
employed In this part of the work I have occasionally admitted, what 
elsewhere I have sought so far as possible to exclude, discussions of a 
more abstract and techmeal tone. It is my behef that all who adopt, 
and may perhaps refine, the methods of psychology, should, whether 
their interest be purely practical or partly thoorelioal, know something 
of the scientific foundations upon which those methods must bo built 


The third memorandum deals with the measurement of educa¬ 
tional attamments In it I have hmited myself to tests of the chief 
branches of the elementary school curaculum—reading, spelhng 
anthmetic, composition, and the simpler manual subjects As before' 
I have had predominantly in mind the discnmmation of ordinary and 
special school cases The tests themselves, together with practical 
instructions for appljung and evaluatmg the tests, are again given at 
ength but I have not thought it necessary to enlarge once more upon 
then theoretical basis, ^ 


fo inadequately, my gratitude 

to all-whether psychologists, medical officers, teachers, or children 
-who have assisted in the preparation of these scales To the teehmeal 
skill and ready assistance of Mr. A W. Pblhpa, who has supervised the 
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printiiig of these pages, the volume in its final form owes a particu¬ 
larly heavy debt. To my father, Dr. C Barrow Burt, who has coirected 
the proof-sheets and compiled the index, my obhgations are too deep 
for formal acknowledgment Most of all my gratefulness is due to Dr 
C W Kimmins, late Chief Inspector to the London County Council, foi 
his kindly sympathy and continuous encouragement dining the iiaat 
eight years I may add that I shall always welcome data, critKasms 
and suggestions of whatever land, from those who may trouble to tost 
the scales and to communicate the fruit of their experience. 

This, too, IS perhaps the place to insist upon one fundamental 
truth Tests, infinitely more scientific than those set out helow, can 
still be hut the beginning, never the end, of the examination of the 
cluld To take a young mind as it is, and delicately one by one to 
sound its notes and stops, to detect the smaller discords and appreciate 
the subtler harmonies, is more of an art than a science The scii'iitist 
may standardise the method , to apply that method and to apjiraiso 
the results, demands the tact, the expoiicncc, the imagmalivo insight of 
the teacher born and tiaiued 


Gykxl Hukt 


20 December, 1920 




Mental and Schoiastic Tests 


THE BINET-SIMOM 


Memoraiicliim I. 

SCALE: PRACTICAL USE OF THE METHOD. 


I.—THE GENERAL NATURE OF THE BINBT-SIMON TESTS. 

Discrepancies between Ability and Attainment. 

A simple method for testing the abilities of children has become in 
educational adnunistra'tion an urgent practical need No appeal i8 rriore 
often addressed to the psychologist than the demand for a mental footrule. 
Teachers, inspectors, school medical officers, care committee visitors, the 
officers of juvenile criminal courts, all have long felt the wont for some such 
instrument; many have endeavoured to devise their own. For school know- 
ledge. It is true, teachers should be able to invent appropriate tests. Every 
term—^indeed every day—they are examining the educational gams of thoir 
pupils But something more is needed Attainment is a poor measure of 
capacity, and ignorance no proof of defect Merely from school work, 
neither normal ability nor abnormal, neither high ability nor low, can con¬ 
clusively be inferred 

To argue that wherever attainments are meagre, ability must also bo 
low, will always be precarious. Poor health, poor homes, irregular attendance, 
lack of interest, want of will—these are far commoner as causes of in¬ 
ability to spell or calculate than are inherent weakness of mtolloot and 
genuine defect of mind Certainly, the dull are usually backward , but tiie 
backward are not necessarily dull 

Nor does a high measure of abihty always confer a high standard of 
school work. Popular cnticisms of contemporary education ore replete with 
instances of undetected genius, of school incompetents who succeed in after 
life, dull boys who make bnlhant men. Newton and Barrow, Goldsmith and 
Sheridan, Watt and Stephenson, Welhngton and Clive—the careers of these, 
and of many a celebnty still hving, alike attest that a dunce at lessons may 
prove a prodigy in disguise. Yet the customary inference is nut the true 
corollary It is not so much our methods of instruction that are at fault os 
our methods of diagnosis. It is not for faihng to adapt itself to I hese exeop- 
tmnal personalities, but for faihng to discover these exceptional personalities, 
that the school lies open to criticism 

More than once a striking incongruity between ability and achievement 
was encountered or suspected by the Chief Examiner and myself when reporting 
upon the efficiency of the scholarship system set up by the London County 
Council, and when interviewing, oraUy and individually, possible scholarshiii 
candidates in typical London schools On the whole, it must be owned, with 
questions framed by experts deftly and discreetly, with ansners marked by 
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experts according to an appropriate statistical scheme, the scholarship examin¬ 
ation proves unexpectedly successful in selecting, by means of a brief, whole¬ 
sale, written test, from some thirty thousand children annually, the ablest one 
or two per cent But it may be surmised that the efficiency of the papers set 
becomes greater in proportion astheinesemblanceto a routine examination on 
school attainments becomes more and more i emote ; and, for the rest, into 
secondary schools, constituted as they are at present, the cleverest genius, 
destitute of a certain minimum of academic knowledge, could liardly be 
admitted Occasionally, it is true, an able.tliild is found whose gilts have a 
teclmicul bias,rathei than an academic, and ivlioscintollagencc, thertfoie,may 
he grossly underrated m school,unless it is judged by tests of manual eonsti uc~ 
liu'i ratlier t'l in of scholastic knowit dge But too often it is through the nogloct 
to cb&cover three or four years ago tho richness of his leal capacity that th© 
poveity oi a child’s attaimnents is observable to-day A test of intelligence, 
applied at the age of seven or eight, would avert much unmerited failuie at 
the age of ten oi eleven Among the brightest ohildroii in our schools not a 
ft w jiusoj Sf'linlai ships because at an carlici age tlioir ignorance of scholastic 
luduiients has lelegated them to a class below then actual ineiits I'hey 
litive remained, like siiiidialfa ul the shade, with tlieir available powws unused, 
becaie'e then presence has been left iinillummated.* 

Even with average oliildren, tho amount and accuracy of their present 
Imowledgc forms but a rough, uneeitam index of their power to acquire more 
knowledge No inattei how homogeneous a class may be at the beginning 
of a teini, by the end of it a few will have forged far ahead of the majority 
and others lag behind It is wh-it a child (kin learn, not what he has learnt, 
that should count The golden maxim should be this • promote by attain¬ 
ment rather than by age, and by ability rather than by attainment. In too 
in.uiy schools the order of precedence is inverted. First consideration is 
always to be accorded to the child’s innate intelhgence 

Hence, in all quostioris of school organisation, in all questions of clasa 
promotion, but above everything, where subnormal or supernormal pupils 
are concerned, the teacher, besides ettamimng the child’s acquired school know¬ 
ledge, should also possess some means of gauging his inborn mental capacity 


The Practical Value of Intelligence Tests. 

Tho ohildron foi which such tests are pre-eminently needed are those 
who are definitely above or definuely below tlie aveiage And among thes& 
It IS not for the extreme types merely that the want of a test is most iin- 
peratiye-for the rarer cases of mental defect on tho one hand, or of scholar¬ 
ship ability on the other Rather it m upon the large mass of moderate ability 

anct of moderafe d^3ah^l^ty that notice should more frequently he focussed _ 

upon the backward pupils of the ordinary school, and upon the future candi¬ 
dates for the central school For them the means of early discrimmation 
mig h t well be improved For them, too, ev en such special accommodation 

(■) There Is^ sromne tendency In more advanced weas to retain eluidren In the lutnntn' 
un a later aiio than baa hitherto been usual There is also a tendency In the more advanced Ititnnti' depart 
menu hi pos pone hi a later ase the formal scholastlo worh A senior aepartment reoeiv n«?, h«d at « o 

classes of ths school ™ ^ promoted more speedily throush the lower 
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as IS available might profitably be enlarged A closer search must yield a 
larger number. 

It IS, then, among such cases, that the tests will most widely be employed, 
The defective may be discovered by the medical officer ; the scholarship 
winner may be discovered by the scholarship examination ; but the detec¬ 
tion of intermediate degrees of mental ability or weakness must rest 
primarily, if not solely, with the teacher. To the teacher, therefore, some 
handy method of estimating intelligence from the earliest ages of school life 
should be, for this pm pose, a welcome, practical boon. 

For assessing mental abihty apart from school attainments the simplest 
and most celebrated tests in eiastence are those popularly associiilod witli 
the joint names of Bmet and Simon. They are not, os wo sluill find, the 
most accurate But a technique thoroughly scientific could not possibly he 
employed by the schoolmaster without special laboratory experience And 
all that he needs is a practical guide with wlioso authoiity hu is already 
famihar. 

To measure abihty with exactitude is a difficult, teclmical fe.d Indeed, 
tiie geneial employment of tests among teaehers some psy< hohjgi .Is udiihl 
wholly deprecate But, provided it is explicitly reahsod that to llie (h.igiiuiis 
of a teacher untrained m psychological method no final validity can attach, 
little harm and much good will ensue. To make psychological eHiunmationi,, 
to pronounco judgments upon childien's mentality, is pint of a leacla r’f, 
professional duty. A test of intelligence ivill confer no new fumtious . it 
can only tender additional aid With a simple wientilu invention a layman 
may accomplish much that bofoio was jiossible to none hut tho exjieit. But, 
the use of such a device must always bo mechanii al, and its hcojie eonfined 
and hniitod But into a cluld’s hand a p.in of conipnsses, and lio mil draw 
circles Giotto might envy. Yet no one unjwac.tised m dianghfMniannhip, 
armed merely with this instrument, would expect forthwith to delinealc tlio 
complete and faithful portrait of a man 

Construction of the Binet-Simon Scale. 

The Binet-Simon scale consists ot about sixty graded tests for mcasiumg 
the mtclligenco of school childien Tho t( sts were oi igmally devcsi d by tw o 
Parisian psychologists, Alficd Bmet and Theodoio Simon, to assist a.hmius- 
trative authorities in exarnming school children suspected ol mental dela u ncy 
and recommended for tiansfer from the ordinary school to spocial clnssiis 
More particularly tho inventois hod in mmd tlio Fiemh (loiuruissioii 
nominated, in 1904, a few months before the publication of then lust jiro- 
posals, by the Minister of Public Iiistiuctioii, to enquiio into tilie ti.uinug of 
detectives Tho scale has since been widely used m many diffinent couiil ries, 
most of all in the United States It is explicitly iccummeiided lot ust' lu 
doubtful cases of susperted deticiency by tho (Ihiot Medii.al Olheer of tho 
Board of Education m his Annual Itejrort, and a nmnmaiy of iho entiro 
scale is there published ' 

The construction of the scale can be best understood by rofort'nco to tho 
copy of the record-card appended on page C Binot’h linal version, rtuh- 
hshed in his sole name, and known as tho 1911 scale, contained fifty-four 
tests. In theory, as indicated by the schedule, five tests were assigned to 
each age from three years to adult life. Actually, however, the years XI., 
XIII., and XIV , and, apparently by oversight, one test for age IV wore 
omitted. 


(Appendli E . " Schedule ot Medical EiamlnoUon ol children for Mental 

)Cti pp S73~‘876)o 
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Intelligence was to be measured in terms of Mental Age. An average 
child aged 7, for example, should pass all the tests up to and including 
those assigned to age VII.,^ but should fail in every test for a later age. 
Similarly, for the other years. A child, therefore, whose mental abihty was 
unknown, was to be given first the teats allotted to his own age , if he passed 
these, he was regarded as normal, if he failed, he was given the easier 
tests assigned to lower ages. A child who could pass tests up to and in¬ 
cluding those for age VI only, was marked with a mental age of VI., 
regardless of his true age by the almanac If his calendar age was seven, he 
would be recorded as bacWard or “ retarded " by one year, his no-called 
mental age being subtracted from his real or chronological age A retarda¬ 
tion of two years in children under nine, and of three years in children over 
tune, was held indicative of mental deficiency. 

In practice a child seldom breaks down abruptly at the end of one of 
the test-groups. Accordingly, with a child who passes stray tests from several 
a^es Binet suggested that to the highest age for which all the tests 
are passed without exception the examiner should add one-fifth of a year 
for every additional test thus sporadically passed Clearly, were the scale 
complete, comprising five tests for every year from age one onwards, we 
should but need to add up the number of tests passed and then divide by 
five in order to obtain the mental measurement Erectly m terms of mental 
years. 

Tests of Specific Capacities. 

The tests seem originally to have been chosen to yield information about 
specific capacities as well as about mtelbgence as a whole.® The plan which 
I have used in the record card faoiLtates such an analysis. The arrange¬ 
ment 13 based upon a broad classification of the tests according to their 
special nature. In the first column are inserted the computation and money 
tests, in the second the drawmg tests, in the third the tests of weight- 
disoriraination and of memory for numbers , those of Ime-disorimmation, of 
memory for sentences, of reasonmg (definition, digerences, etc.) m the 
fourth , the observation teats (pictures) m the fifth , and the literary teats 
(reading, writing, dictation) to the right of the double hne. With a child, 
therefore, who succeeds m such practical tests as drawing and counting 
money, but fails, as so many merely backward children do. pnnoipaUy m 
memory and hterary tests, the unevenness of attainment may be instantly 
revealed by a single glance at his record." 

To discover that a child is backward is of value To measure exactly 
how much he is backward is of greater value. But to analyse precisely 
where and for what reason he is backward constitutes a problem of the 
highest practical importance. And, this being so, it is unfortunate that the 
serial gradation of the same test was not adopted systematically for every 
specific function, and carried without a b reak through every mental age. 

hwicll’ waT'^blo "ontal are prlated la Eoman numerate, and chrono- 


--attention, 

of the Feeble-minded,'p 133) But later tins aMiimnHn ** . i o a , 7lhe Inbelliffetice 

lio tells me, wheth Might Simon doubts, 

PP 314-315, and Appendix Tv, pp WsT ® 

printed hew solelr to Ulustrate the oonstaictlon ol the scale “w IPt o ow Investigatlone , and It 
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Sample Record Card. Tests of the Binet-Simon Scale, arranged according to the Original Age-assignments. 
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Need for an English Standardisation of the Tests. 

The success of a scale so constructed turns upon two prehimnary 
conditions . the exact standardisation of the procedure, and the exact 
standardisation of the results. By the Binet-Simon tests as hitherto used in 
this country neither of these twui requirements is adequately fulfilled. 

In England, indeed, a standardisation of the procedure has scarcely 
been attempted. Special adaptations have been constructed for Italy, for 
Germany, for Russia, for Sweden, for Turkey, and for Japan. And, in 
Aineiica, guides, manuals, and nutshell syllabi have appeared almost beyond 
count But no textbook has been published specifically ior British use *■ 
English investigators are forced to miprovise each liis own adaptation, from 
the French or from the American, or in the light of the difiiculties and mis- 
constructkjns hn himself encounters in testing his oxaminoos The inevitable 
const queuce is a diversity in method which would entirely stultify Binot’s 
.igc-dssignments, even were those age-.issignraents dnectly applicable to 
English c.hildum 

Those conversant with but one version of the tests barely appreciate 
whiit a playground tho scale has proved for variation in technique, h’oi 
praelically eveiy test there are almost as many proceduies as investigators 
Illiistrations of the more salient divergences may perhaps he cited 5 they 
will serve to demonstiate the pitfalls that beset the translator, and to iinpicss 
the ex.nTuner with the pai amount importance of strict uniformity in method 

The moat flagrant vanations arise from tho attempt to substitute for 
French coins their English equivalents Take, for example, Test 13. Hero 
Binet required the child to name the nine commonest coins. In the English 
cuirenuy these are id , id , Id , 6 d , la , 2s , 2s Cd , 10a , and £1 To begin 
with, the florin and the half-crown occasion, by their similarity, a confusion 
which IS not presented by any of the French coins and unifoimity becomes 
still more elusive with the introduction of Treasury notes of varying designs. 
Further, instead of the farthing, two investigators—^McIntyre and Rogeie— 
employ a five-shilling piece , and anothoi“-Moore—adds a threepenny 
piece Teat 40 repeats all these perplexities, and adds one or two of its own 
Here the French child is provided with the common coins, and is naked to 
return change for four sous out of a franc What is the English equivalent 1 
Home loquires change for twopence out of a shilling , McIntyre and Rogers 
change for fourpence out of a florin—a much harder feat In Tost 32 the 
latter ask the children to add two halfpennies and two sixpences instead of 
the usual three halfpennies and three penmes , others adopt an American 
form of the test, and reqmre the child to add tho amount in stamps Noi 
are the coinage tests by any means the sole vourco of variation Tho whole 
process of turning French instructions into English idiom is prolific in 


0 JI.M Johiiaun, on.the first to unploj lu, R,„u tuts, publlstaann early don, nption .,1 tho Tr, 
Collaj. Rccor, (N<.ye..,Uor, ISIO ct J L’rp iVd, Hard, and Xoven.bor, loiu Hut It m aJ nZ 

I andorsnnd, difliailt to pruoure Mr W meb’s dtooilptlou (C'AKd SPnip Vol VI, Nos 7 and fullowinu-l 
^Mob bas appoareU sipca mi standard.sat.op was co.nmenccd h.rs tho rare merit ol bolup wrltte,. bi X 

to LTeo'dM toTl,.u.ra“; 

TTi 11 1 tbi txamraor , nt tiinos depirts oonstdirably from Binet a own instruotioiis 

, ">■ ( u™i„, I, „„ jjailiiard „„d IWomrr ffluWmi, published by Halph, Hull rd and ^ 

3 , aii l , Temple Cli imber,, L C.i is ,n the tormor particular uurte ecpUdt It Is, indoed more nearly" Iwl 

^ "" •>" ■“ 
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alternatives of unequal difficulty.^ Notably the versions of the sentences 
to bo momorised differ enormously ; and in rendering the instructions to be 
recited to the candidate it is almost impossible to preserve the nuances of 
the original Finally, the time-limits prescribed by the French authors aro 
rigidly observed here, entirely ignored there, and supoisoded olsowhere by 
personal innovations. Plainly, therefore, there is an uigont caso for stan¬ 
dardising a uniform prooediiro 

Nor is the standardisation of tho results in any way more exact As yet 
no one in this country has compiled a trustworthy senes of age-norms. Tho 
special function of the tests is to facilitate tho diagnosis of mental dolicionoy 
This was their original purpose, and this will bo tho ground of their me rensiiig 
use The norms, therefore, would require for their establishment tlio applica¬ 
tion of the same proceduro to largo samples, not only of noimiil, bill, .also of 
defective school children, with a view to aveiagmg the mental ages for oai h. 
No such comparative enquiry has hitherto boon made 

Imperfocb though tho Bmat scale may bo, yot, until schools, uoiuts, and 
prisons aro equipped with psychological exports, its voguo will ountimio, and 
its popularity advance at a constantly accolerated rate Those, tlicri'foio, 
who use the tests should uso them in tho least defective torm. 1’hey Hhould 
not be left to cxtcmpoi ise, in the intoi vals of routine dutioa, thou own inrl hods 
and their own criteria, or olso bo constrained to adopt uucritioally iiuuns of 
perfoiinanoes which may bo acouiato porh.ips in Pans or (jalifoiina, but .no 
unquustionivbly fallacious for England Tlioy should bo siqiphcd with u 
Standardised procedure and with staud.irdised norms—a piocciluro wliu h 
has been cxpenmontally adjusted to English idioms and to English (.iistoiiis, 
norms winch iiave been statistically deduced fiom oxtonsivo trials with 
English children, trained in English homos and taught m English schools 

The Present Version. 

Tho version that follows is based upon a careful trauiilation of tho 
relevant parts m tho original articles of Biiiot and Simon To tianslnto 
a sot of instructions and problems first standardised upon loicign 
children IS from its voiy natiiro a task hauglit with dinicultic'c Whciever 
there seemed a choioo of adequate renderings., 1 have boon guided always 
by the canon, as comprehonsivo as it is concise, which Dr Simon has lu his 
letters on the matter repeatedly uigod " Le bonne traduction es( clla qiii 
d’aprk's Vexperience laisse I'epreuve d, I'&ge auquel ella eil plac&a," !)i Simon 
has himself done mo the honour and kindness of examining my peiiultim.ite 
version, and has not only rophod in detail to numerous spocilio cjuostiouh, 
but fully annotated tho suggestions with which ho found himself in disagree¬ 
ment In tho very few instances whore I have not acooptod tho change fio 
would propose, I have given both my reasons and his criticisms. Piopoily to 
oxpiess iny gratitude for his trouble and generosity is more than J hnd it 
posaiblo to do. 

During the last eight years lypowntton copies of tho translated instruc¬ 
tions have been m circulation and in uso among a small but incroOHing hand of 
teachers and experimenters These investigators have from time to tirno com¬ 
municated valuable improvements m the phrasing of the formiilsG or in tho 
explanation of the procedure. Amended versions have since boon submitted 
to all the Enghsh psychologists who have carried out researches by means 
of the scale, and to Dr. Simon himself Shortly before his death in 1911, 

(') Miss Town 8 anthoilsed translation for American examiners of the Dractlcal Instruitloris Rlvon In tho 
SulUHn de la Socttl^ hhre vour VEtude Fevcttotoguiue de VEnfant actually gives for many of the (luestlons, 
one rendering In the text and a dllTerent one m the summary m the Appendix 
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M Bmet also wrote expressing his interest in our efforts The final version, 
given in the foEowing pages, owes much to the criticisms and suggestions 
so magnanimously bestowed * 

Of the various recensions published by Bmet, that known as the 1908 
sealers still by several investigators preferred to hus last, that of 1911 The 
1908 scale contained fifty-nine tests The number of tests assigned to each 
age varied from four to eight Of these, fifty were retained in the later 
senes ; nine were omitted, chiefly on the ground of their scholastic nature 
Pour new tests in the new version brought its total up to fifty-four—five for 
each of eleven ages with the exception of age four, which has four. 

Many examiners, especially those who started their records with the 
earher scale, have found the omissions and insertions of the 1911 version 


both inconvenient and unnecessary. In order, therefore, that any person 
adopting the present version may render his results comparable with those 
secured by either the 1908 or the 1911 scale, every test in the two scales 
has been incorporated. Further, the set of memory tests has been com¬ 
pleted by the addition of “4 numbers ” and “ 6 numbers "—the latter 
already added by Goddard, Bobertag, and Terman, and both already used 
by many investigators to provide progressive practice with equal incre¬ 
ments of difficulty. The entire version described below thus embraces 
sixty-five tests. 

tn their apphoation to the English child the tests are found to require 
much reassortment both in the order of difficulty and in the age-assignments, 
as laid down originally by Bmet and Simon Order and assignment have, 
in consequence, been radically reinvestigated, and the teats are now 
arranged in a revised senation and classified anew for age The changes 
are of first importance. With Bmet’s original age-assignments, many older 
London children, who are undoubtedly normal, appear defective , and many 
yoimger children, who are undoubtedly defective, prove hard to convict of 
deficiency. 


The modifications introduced into the procedure are almost entirely 
confln^ to such as are inevitably involved m translating the tests from 
trench mto Enghsh, and m transferring the scale and its materials from one 
country to another That the tests, as is claimed of certam wines, have been 
improved m their quality by the passage of the Channel is more than 1 
venture to pretend ; but at least it has not, I trust, been injured In a few 
places an attempt has been made to rectify what seemed an obvious slip, 
or to make clear what seemed an unmtentional obscurity. But, where any 
detoite departure from the original has been made, the changes or insertions 
arc, m the detailed description that follows, placed withm brackets In 
every c^e the alterations are slight, and m every case they are mtroduced 
mere^to carry out more completely the spirit of the ongmal. 

T ^ I have adopted principles so tame and conservative does not imply 

cintrarv T ^‘‘“IhlesB. On the 

new scientific purposes, an entirely 

afrlrflm f ^ constructed, built up 

il« I'Ea/tat," who hu wtUndod n, stmnn'« ni Sooldtt pour 1 fitude Psycholoftlijuo 

«d niT«lf ® “ Intormedlory bet>roen Dr Simon 
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It 18 an undertaking that would demand not a single research, but a life¬ 
time of researches And, before the novelty could be accepted, an impartial 
criticism of the scales to be displaced should first be issued, based upon a fair 
and extended tiial of those scales in their original authentic form—in a form 
where the results shall be comparable with both those of the flibt authors and 
those of subsequent investigators, and not in a modified and doctored version, 
half old, half new 

For these reasons it has seemed desirable to follow as narrowly as possible 
the descriptions given by Binet and Simon themselves. The scope of com¬ 
parison thus available will be far wider than if any later revision—the 
“ Vineland,” the “ Stanford,” the “ Point-Scale,” or some new personal 
adaptation suited to London children and to the adapter’s favourite theories 
—^had been chosen as the foundation of the work Accordingly, whether 
as merit or dement, it may, I think, fairly be claimed that the following 
version adheres more closely to the original procedure of the French authors 
than any of the published revisions. 

2.-~GBNJaRAL DIRECTIONS FOR THE USE OF THE SCALE. 

Order of Giving the Tests. 

The tests are set out below in an inverse order of difficulty , that is to 
say, a test that, on an average, is passed by a larger percentage ot children 
in the ordinary elementary schools of London is placed eaiher in tho list 
than one passed by a smaller percentage In theory, tho oxanimor follows 
this programme, the principle being to woik from tho easier to tho harder 
tests, until the child can do no more But to jily a child of nicdnun ago and 
ability with either the easiest or the hardest of the set would bo bupoifluous 
Hence in practice Binet has advised examiners to begin with teats suited 
to the child's true age • to work backward, if necessary, until he succeeds with 
at least five consecutive tests, and then to work forward, until he fails itnih at 
least a further consecutive five The order of difficulty, howovoi, vanes pro¬ 
foundly from one school to another. In particular, certain tests, such as 
picture (interpretation), suggestion (lines), and most of the tests with coins, 
prove disproportionately simple for defectives Accordingly, to avoid missing 
any problem that a child may possibly perform, it is advisable to conduct the 
child over an extensive range of tests To every child should be given, if time 
permits, tests for at least four consecutive age-groups. The examination 
will thus last, not twenty minutes, as stated by Binet and Simon, but between 
thirty and forty minutes, With children under seven, half an hour is tho 
longest period for which the examination should be protiacted without a 
break. When, therefore, the child has to be put through the numerous tests 
assigned below to ages V. and VI, and, generally, upon the first sign of 
flagging or fatigue, the sitting should bo adjourned, and only resumed after 
a few minutes’ intermission spent by the child, if possible, moving m tho 
open air. 

With a defective, to commence, as above advised, upon tests appropriate 
to his actual age, would mean working backward from harder to cosier, 
This IS agamsfc the general rule But the order of mcroosing difficulty should 
not be followed slavishly I would suggest that the ensuing oonsiderationa 
should govern the sequence of presentation .— 

(1) The initial tests should act as shock-absorbers , their purpose 
is to allay the nervousness and engage the interest of the child, and 
at the same time enable the examiner to obtain a broad prehminary 
estimate of the child’s general level, with an eye to concontratmg 
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later upon more crucial tests, that is, upon such, and such alone, as 
may seem not too far above or belovrhis capacity to be worth the toil 
of applying. With this object the picture teat is commonly selected 
as the first. Pictures, it is said, touch instantly upon a responsive 
chord m the most lethargic child ; and, according to the Binet- 
Simon scale, the rephes will indicate one of at least three alternative 
levels—age III., VI., or XII. For London children mentally between 
V. and IX. years I find naming eoina even more successful. The 
sight of a penny will, as a rule, fetch a sparkle to the eye and a 
word to the lips, when pictures richer in colour and action than 
the Binet-Simon senes have lett the child listless and mute. Some 
cluldren are a little appraiienaive of unusual allurements proffered by 
a stranger , their suspicions may be disarmed by opening with more 
business'hke questions as to name and age for the younger i hildten, 
or uath famihar school testa, such as reading, or reciting the weeh- 
daga or the months, for the older 


(2) As soon as the child has become habituated to the exami¬ 
ner’s voice, the successive memory teats (syllablea arul numbers) may 
be applied The method demands that every child should start 
from the shortest series, and gradually pass to the harder, thus 
obtaining a regular amount of practice The two meinory-teata 
consequently provide m a brief space of time a broad range of 
exercises over winch the child’s abibty may be judged. 

(3) As soon as the examiner has a rough notion of the ages 
between which the child must be tested more particulaily, he should 
proceed to the eaaier and shorter of the crucial testa thus indicated. 
Anything hkely to discourage or fatigue the child should not be 
given too early in the sitting 


(4) Testa requiring alertness or effort, however, should not be 
postponed to the very end The oral problem-tests—definitions, 

absurdities, easy and hard questions, sentence-bmlding, rhymes_ 

should, tlierefore, be put whan the child has warmed up to the 
process—having overcome hia initial shyness, not yet jaded or 
bored pleased perhaps by his success over the simpler teats, not 
yet disheartened fay his failure m the harder 

(5) Being of a routine nature, the scholastic tests —readme 
weekdays, months-may, if not already given, follow those tests 
that exact deeper thought and mipoce a harder strain. 

requiiing apparatus, or demanding movement on 
I ' f ° j child—drawing, writing, weights, triple errand 

divided card—may be reserved for the close of the siting. They 

Irj'mav m'd incessant question and answer! 

and may at times be of service earlier in the sitting if the child 

breaking down through emotion or fftiguo. It is 
ndeed, Dr Simon a habitual practice to intersperse^such tests 
hroughout the examination, and so continually to lefresh the child 
by as much change and variety as possible. But M a rule the 
disturbance of papers, chairs, and tables makes it convenient to 
hold back these tests until the very last nvenient to 

geneJU considerations, the 

h.s rLSl m tel should glance through 

smt ITvarSng mood tf difficulty to 

doubtful. haile®n lift a blank - 
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Records. 

For recording the results three methods are in general use, based respec¬ 
tively on what may be termed the schedule-system, the card-system, and 
the register-system :— 

(1) The method favoured apparently by most American in¬ 
vestigators requires a separate .schedule for each child. These 
schedules usually consist of a folded quarto or foolscap sheet similar 
to that reproduced on pages 19-23 Upon each is printed, in summary 
form, the questions to be asked, and the time to be allowed Blank 
spaces are left m which the child's replies may be entered in full. 
To the novice some such plan is helpful for practice But, once 
the details of the instructions have been learnt by the examiner, 
such full directions for giving the tests (only a few of which 
are, of course, required for any given child) become, when printed 
afresh upon every record, wasteful, cumbersome, and confusing 

(2) If the records of each child are to be kept separately, a 
card, such as that depicted on page .5, is by far the most con¬ 
venient ‘ On the front of the card, in the small compartments, 
some symbol indicating failure or success can bo entered by the 
examiner , and, if necessary, a figure or two can be affixed, touch- 

• mg the general nature of the response—the number of seconds 
consumed, the proportion of answers correct—or some initial letter 
added indicating the general attitude of the child—his timidity 
(T), hesitation (H), fatigue (F), excessive willingness or ovor- 
anxiety (W-t-), lack of willingness or negativism (W— or N), 
lack of attention or of interest (A — or I —) Upon the back of the 
card the drawings and the writing can be executed by the child 
himself, and rephes of special interest or comments upon special 
points appended by the examiner The record can then be filed for 
reference in a card-index drawer 

(3) If during the same onqmry a large number of children are 
to bo tested, by far the most economical system is that modelled on 
the plan of the ordinary mark- or attendance-register. In a square- 
ruled note-book the names or numbers of the tests are entered in 
order along the margin at the top, and the names and ages of the 
children tested down the margin at the left. If several pages are 
needed, the inner leaves may be out back an inch or two at the 
top to save ro-wnting the test-headings afresh on each opening 
There is thus a horizontal row of squares for every child, and a 
vortical column for ovoiy tost For each child's success m each of 
the tests tho symbol “ 1 " may bo entered , and for each failure 
the symbol “0 ” To cross-cast tho marks for tho tests, or to total 
those for tho children, is then an easy matter From time to time, 
as Binet has himself observed, the most experienced of examiners 
may entertain a doubt whether ho should mark a given answer as 
a failure or as a success , m this emergency “ J " may bo recorded , 
“ J ’’ may be employed when the child appears to hav6 succeeded 
m principle, although his performance does not conform strictly to 
prescription , and “ J" for the inverse case Resort to such 
fractions should he an exception To give the child a measure of 

'*) Unleaa Bluet’s own (irranEement, ae there given, la specially preferred, the titles should he rearraiiced 
according to the order o( difficulty and age asdlgnmente shown in the schedule on pages 19-23 

C 
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credit for a partial or reasonable answer is not their purpose. Such 
a method of partial credits, although in the view of many revisers 
a desirable reform,* would conduce to higher total scores, and ao 
subvert the accepted scheme of standardisation. Fractions repre¬ 
sent a shortcommg in the examiner, not in the child. 


Bmet’s own records were baaed upon a “register ” plan. But, as he 
rightly urges, the list of marks or symbols should be supplemented by a verba¬ 
tim statement of the child's replies, conscientiously recorded with the fulness 
and precision of a Boswell For this he recommends a second note-book, 
and the assistance of a clerk or secretary, who may, he says, be “ a child of 
thirteen or fourteen, provided he is mtelligent and his recordmg receives a 
little supervision ’’ 

Apart from the bare fact of failure or success, the most important 
points to record are these (1) the commission of absurdities, either (a) in 
statement, or (b) m procedure, and (2) mechanical automatism in the 
replies Under these heads and sub-heads the followmg are the commoner 
types of error (la) In memory for syllables, m sentence building and in 
mixed sentences—making up sentences that have no sense. In the picture 
test—lengthy disconnected catalogues of objects that are not visible. In 
date, coins, and reading inventing impossible dates, non-existent coins, oi 
statements not read (16) hi five weights—arrangmg the boxes neatly m 
rows or piles without any attempt to weigh them In change—picking up 
any coins that he to hand, without any attempt to observe them amount 
(2) memory for numbers, or counting backwards—gliding into a recitation 
of the numbers in their natural order In definition and differences (concrete) 
repeating the words to be defined or contrasted (“a table is a table ’’ 
“ glass la glass, and wood isn’t ") ’ 

Such peculiarities are often far more conclusive of deficiency than a 
mere backwardness in mental age Indeed, it would be well to adopt Binet’s 
further suggestion , and note m the mark-register (e.g., by underlining the 
0 or 1) tests in wluchjihe child’s, responses are unusually absurd or excen- 
tionally good, 


Wherever time permits, however, the child’s replies should be taken 
down sentence by sentence and word for word-always for the picture, 
defmition, questions, and differences tests ; often for the absurdities and 
problems testa , and as far as possible for the free association test (sixty words 

IS likely to carry far more conviction than a b^re senes of marks, which 
can only indicate whether m the private opmion of the examiner those 
replies ^ve^e successful or not For some tests—for example, definition 
(clMs) and memory drawmg-the standard of success is extremely arbItrLy 
and bound to waver from one investigator to another In such tests to^ 
even one and the same examiner may wish, particularly in the early atagj 
of bis work, to revise his criterion of failure or success Only when detaifed 
records have been preserved can this be effected ctetailed 

For brief accoiinte a second note-book is mconvement aoid imnecessarv 
mart- be devoted to ZlZZuve 

I™ rt.: ““ifL ..r s:-,? ■"•7 

on Ih. opomng th. « 

entered on the margin of the first Thun itself be 

S JX’ •” 


(M Ytrkea' Polnt-ac*le Is a notable Ustanoe of thti 


wodlflcaWon {See below, p 72) 
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Computatioii of Marks. 

The child’s intelhgence is to be measured by the total number of tests 
which, actually or by imphcation, he has successfully performed. Start, 
therefore, with the serial number of the test immediately before his first 
failure, and count on one for every subsequent success Thus, the number 
of tests scored in the following record (Table I) would be 36 + 4 « 40. 


TABLE I.-COMPUTATION OF MARKS. 


No, of test 

1 

to 

30 31 

32 

33 

34 

36 

36 

37 

38 39 

Score (Passed or Failed) . 


not 

given 

P 

P 

P 

P 

P 

F 

P P 

No, of test 

40 

41 

42 43 

44 

45 

46 

47 

48 

49 

60 to 66 

Score (Passed or Failed). 

F 

P 

F P 

F 

F 

F 

F 

F 

not 

given 


Reference to the age-assignments will show that the first thirty-five tests 
are passed, on an average, by a child of 7 0. The child in question has passed 
five teats beyond this number—forty in all, whether they are in fact the 
first forty consecutively, is not material. Six tests beyond that number 
would have given him an extra year He may therefore be credited with a 
mental age of 7| years 

The key faomg page 19 enables the examiner to convert, by merely 
reading off the figures in the body or the margins of tho chart, a given number 
of tests aotually scored into an equivalent mental age, or to estimate from a 
given age the equivalent number of tests that should presumably be scored. 

The approximate mental ages that would have been, assigned by llmot 
according to either the 1908 or the 1911 scale are shown in Table VII (p. 1B4) 
To obtain this Binet age more precisely in fractions (used by Bmet himself only 
in the 1911 scale), the tests would need to be re-entered according to the order 
shown on tho record card above (page 5), and the fifths of a year added 
to the highest age for which the child passe'' every test This procoduro, of 
course, will bo adopted only by those who for some special purpose wish to 
compare their results with those of investigators following Bmet's original 
versions. A failure in an earlier age was disregarded by this method, if tlio 
child completely recovered in a following" year Such recoveries are not 
common , and the table annexed will, as a rule, be suificiently acourate. 

Instead of mental age or retardation, many later investigators have 
preferred to measure ability in terms of a Mental Baixo The mental ratio 
IB found by dividing the mental age by the chronological age.‘ Thus, a 
child aged eight, with a mental age of VI, has a mental ratio of [j, or 75 per 
cent. It has been claimed that during school life the ratio remains approxi¬ 
mately constant. From this it would ensue that we have a means of pre¬ 
dicting at an early age the mental level which a child will reach m any 
subsequent year of hfe 

The scale has been used to measure the intelhgence, not only of sub¬ 
normal, but also of supernormal children A child aged eight with a mental 
age of IX. IS said to be advanced by one year. His mental ratio would be 
112 per cent. Gemus has been assigned a mental ratio of 200 par cent, or 
over. Apparently this was the mental ratio of Sir Francis Galton , for 
his early correspondence and attainments show that at the age of four to 
five his abihty was equal to that of an average child of from eight to ten— 
that is, twice his actual age. In elementary schools ratios over 160 are 
hardly ever to be met And, on the whole, with brighter children in older 


<*) Sec below, p 103 
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years—for example, in examining candidates for Junior County Scholarships 
or Central Schools-—the Binet-Simon scale gives unsafe estimates Reason¬ 
ing tests, such as those described in an appendix^ to these memoranda, have 
furnished results that are far more secure. 


Norms for London CliiWren. 


In Table IX (p 157) of the following memorandum will be found the 
average number ot tests passed at each age by children of London schools, 
both ordinary elementary and special (M.D ). Here, as elsewhere, the ages 
indicate age last birthday 9 — refers to children between 9 years 9 montho 
and 10 years 0 months, and therefore on an average 9 6 years. In Table XVIII 
(p IfiO) the ages and scores headed “ borderline ” give the hmits suggested as 
demarcating the normal from the deficient It sliould be obsei ved that a shght 
deviation either above or below such a limit is not sufficient to prove either 
normality or deficiency Nor, indeed, should a diagnosis of mental deficiency 
ever be made except by a properly quahfied expert who will, of course, always 
explore other fields of information besides those afforded by pure psycho¬ 
logical tests.® 


Local Revision of Norms. 

I have argued above that the method of applying the tests should 
follow with the utmost rigour that recommended by Bmat and Simon. But 
a narrow rule of strict conformity, although imperative m the standardisation 
of the piocedure, seems inexpedient m the standardisation of the results In 
tlie results, however, comparability with Bmat will still be attained only so 
long as they are expressed either in terms of the number of tests passed, or 
else in terms of mental ages derived according to Binet’s own formula as 
enunciated on a previous page If the mental ago or ratio is computed 
according to the new scheme—a scheme necessitated by the progress of 
normal London school children and by the organisation of the London special 
schools—then immediate comparability ceases Tables are given which 
enable either form of computation to be used 

Tor new districts new standards will probably have to be found. 
Thus, if tests are used in rural districts, the age-assignments would require 
to be lowered considerably. ^ 

1 1 ^ procure fresh norms for other areas will save tune and 

labour, if they adopt the recognised device of samplmg; to taete the quality 
ot a wme and its vintage it is unnecessary to dram the whole cask For 
rough purposes the following procedure is recommended as rapid but tolerablv 
t™ T '8 ^ssired to establish a norm for ordinary children aged 

ten To tes every child is not essential. Were the whole ^oup ranked^ in 
order of ability, then the middle child m the list (the “median would 
I'’" average of his group, quite as adequately 

tL cLwln ^ ^ well-organised school 

the children near the centre for ability should be found m the cla^s or standard 
corresponding to the age in question. To determine this standard, subtract 
SIX from the age For age ten, the typical representatives should thus be 
located m standard IV. In a cla-ss of fifty there may be twenty oUhat ar 
But here agam none but the middle children need be tested ^To discover 

nt’ T dotie, osk the class teacher to pick out average 

pup ^most invariably you will be given c hildren above She LXS: 

bcc 1 ) 2^9 ^ -- 

{) I lift\(* gi'VLn a list, anfl dlbcu‘'becl tlie vaiuD. of tiiptzn onnnu-m 
iytudifs in Mehtal fn&ffictency, I 4 n 77 “ Thn f PPJementarv soutcGS of evidence in 
Ml my. t, p 77 . Tho Dcftmtion and Diagnosis of Mental Defleknoj ” 



mean Let the teacher eliminate, one by c ne, the tjx best, and then the six 
poorest. The remaining six or eight, when tested, will yield an average almost 
identical with that obtained from working child by child Ihrongh the whole 
age-group If possible, several schools should be thus examined, as results 
fluctuate surprisingly from ono school to another, Failing that, sokct a 
school whuh 18 appioximately median, both as regards the teaching efficiency 
of the staff and ns icgnrda the social anil oultui nl status of the pupils’ homes j 
and by the same abbieviatod plan proceed to nsccrtain the norm required 

The General Conduct of the Examination. 

Most of the following cautions were enunciated, and reiterated, by 
Binet himself. They appear obvious. Yet the expeiience of those who have 
supervised the Binet-testmg carried out by students and field-workers is 
unanimous in stressing their need. 

Whenever it is propo.sed to use the testa for an examination by the 
Binet-Simon method, the exammor should adhere wtth meticulous exactitude 
to the piocedure descubed for eveiy lest In no way should he alter the word¬ 
ing of the instructions to be repeated to the child The formul® may seem 
as arbitrary as the rules and rigmaroles of heraldry • but conventions are 
inevitable for uniformity, and without uniformity coinpaiison becomes 
invalid. The novice is apt to piesume that the test involves doing the task 
as ho himself would understand it from the diioctions, and is accordingly 
beguiled into improvising supplementary aids and explanations Binot makes 
It clear that, in hi.s method, this is erionoous , he points out, for example, that 
Test 10 does not depend on estimating the child’s power to discriminate 
lengths , often it turns simply on his power to grasp that the phrase “ point 
to the longer ” implies comparison. Similarly, if the directions require the 
examiner to say, “ Make a sentence with these three woids,” and if, fearing 
that the child may not understand the word “sentence,” the examiner ex¬ 
plains, “ Tell me something, and use these three words when you say it,” thon 
he altogether dislocates the age-assignment of the lest Thus the test consists 
not so much in the way the child carries out certain operations, but in the 
way he responds to certam standardised formulae. The scale, in effect, is 
virtually a graded “ inatruction.g test." 

Observe studiously the number of errors that may be countenanced , 
and, in following the time-limits, be punctilious, yet not pedantic From 
visitors who have watched the actual procedure of Binet or of Simon, I 
gather that these authors did not intend the time-hmits always and every¬ 
where to be blindly enforced.' Some latitude is on occasion sanctioned. 
This, I apprehend, should vary with the test. In Test 61 (sixty words) 
three minutes should be allotted punctually to the second. In Testa 49 and 
60 (difficult questions and absurdities) the grace of a few additional seconds 
may at times be accorded. On the whole, I would suggest abiding tenaciously 
by the prescribed limit in the more mechanical tests, but, in the tests that 
demand more reflection, granting to the steady, cautious child a reasonable 
margin 

During a test neither teach nor criticise. These are the two lapses to 
which, by sheer force of professional habit, the teacher most inclines. 
Criticism diminishes candour and destroys self-confidence Instruction 
transforms the examinee's entire attitude toward the remainder of the teste , 
and, by prolonging the interview, exhausts his attention and depletes his 
interest, before the test-senes is concluded. Accordingly, so long as the 


(^) Bn Simon’s own reply on tide point Is **l>ea tempsindiau^s ne sont Que dee guides,” 
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child IS doing bs best, greet every response as li entirely satisfactory. Give 
no bnt before he answers ; no clue as to his correctness when he has replied 
He shy of the presumption that, because a cbid fails in the examination 
room, he will fail equally in duties out of school. Many a child, most of all 
the cbld from a poor home, leads a hfe as duplex as that of Jekyll and 
Hyde, just as he speaks two dialects, and obeys a double code of morals t 
in the street he plays the precocious urcbn , in the school he is put down 
as mentally deficient. Conversely, beware of inferring that, because a child 
knows a particular fact, or can do a particular duty outside the exanunation 
room, he should, therefore, succeed when the same task is set bm as an oral 
test. Teachers, as a rule, ore acutely disappointed in their cbldren’s per¬ 
formances at the Binet tests, and are eager to have the question rephrased 


or the time-limit extended. Fortunately, with moat cbldren, intellectual 
capacity is loss affected by the artificiahty of the conditions than are mood 
and disposition. Nevertheless, nearly every cbld loses much of bs natural 
spontaneity, and that his method produces tbs effect, Binet frankly avowed, 
“ The examination," he says, “ makes them m a certain way seem leas in- 
tebgent than they are; tbs la the general rule.” He does not, however, 
formulate the exception. Certain temperaments aie braced and stimulated 
by the unusual situation. The plausible, sociable, excitable girl will often 
by her specious chatter appear brighter than she really is, particularly if her 
age entails a selection of teats that are predominantly hngmstio For such 
deviations allowance should be made after, not before, the mental age has 
been obtained by the usual method. 


Every psychological test," it has. been said, “ is inevitably a test ot 
intelligence. Too often it is forgotten that every test of intebgenoe is also 
a teat of emotion. A neglect of the emottonal aspect of an examination of 
inulligence may send many a normal child to the special school as mentally 
deficient. No matter how scrupulously uniform the procedure, how sym¬ 
pathetic the examiner's tone, the child’s excitability will introduce disturb¬ 
ances in unknown quantity To appeal constantly to the invigorating 
emotions—to pleasure, curiosity, pride, self-display, sociability, confidence , 
and to banish utterly the depressing emotions—anxiety, fear, grief, disgust, 
shyness, self-suppression, sense of failure, these are the soundest rules. 
It IS the business of the examiner to keep the subject in that state of exhilara¬ 
tion which enables him always to do his best. The child should quit the room 
ardent for still more tests, and displaying to bs fellow-candidates a counte¬ 
nance which inspires them with an equal avidity to essay their own powers. 

Avoid all pomp and circumstance. By a tactful use of the customary 
civilities a compliment, a handshake, or a smile—court and keep that 
atmospbre of intimacy which psychological testing presupposes It was 
said of Mirabeau that, alike m private.intercourse and on public occasions 
he possessed le don terrible de familiaruS This "formidable gift " la one 
Jnust possess and cultivate until it is formidable no 

Si “ proverbial for its tone of sym¬ 

pathy as the bedside manner " for its urbanity and ease. With younger 
or children the tests should be conducted rather in the spL^f a 

comment on some badge or ornament with 
which they have bedecked themselves for the solemn occSion. iTy m^X 
wn their confidence A child that remains stubbornly mute, or timidlv 
wm ofm s^^iiding stifHy to attention m the exammation chambe^ 

w 1 often burst into speech if taken for the shortest walk m the open aj i In’ 


(‘) Terman &lao f\nda that wHb astrAnse child "It i. • — ■ ■ ■ ■ 

IftUe ^atk aroimd the UDlvenlty buUdinw » ' to so out of doors with him for a 
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any event, do not begin the testa proper until the child is at hLs ease, and 
rapport is established. Rather defer the tests 

Almost invariably, following Bmet, the published instructions insist 
that the examiner should, where possible, be alone with the child By 
their presence, it is true, teachers and relatives often render the child 
more hesitant and self-eonscioua , sometimes, too, they are unable to resist 
a word of help, rebuke, correction, or extenuation. Yet many a child be¬ 
comes even more timid when closeted alone with a stranger ; and nearly always 
the teacher, from his previous knowledge, can cast a helpful gleam of light 
upon obscurities in the child’s responses and behaviour. A girl, particularly 
a subnormal girl, should not, as a rule, be tested by a male exammer, except 
in the presence of a third person. Tho chaperon may conveniently be an 
intelligent elder girl from the same school, who may also perform the offices 
of a monitor, to usher in each examinee promptly, or even, as suggested by 
Bmet, those of a secretary, to take down the replies in writing ' But, be they 
who they may, all spectators should keep unobtrusively in the background, 
and observe strict silence while the exammee remains in the room 

With laudable anxiety, not only to catch the cluld's rephes, but also to 
observe his attitude and procedure, the exammer is at first apt to discom¬ 
pose the child by fixing his eyes vigilantly upon him. Against such a habit 
Bmet inserts an express caution Towards the end of the sitting, when the 
child IS busied with reading or writing, the exammer may venture to 
scrutinise him thoroughly. But at the start his glances should seem casual 
and uncritical 

When a child does not answer immediately, the usual practice of Bmet- 
testors 18 to wait five or ten seconds ; then repeat the question kindly , then 
wait about half a minute patiently—punctuating the interval with tactful 
exclamations of encouragement*; and so pass to the next question. 
With many borderline children, however, taciturnity and hesitation spring 
from a species of examination-paralysis, m its nature emotional rather 
than mtelleotual. In such cases, to evoke an answer, every possible resource, 
save a threat, a reprimand, a demonstration of the method or an explana¬ 
tion of the formulae, should be exploited. Where failures are duo to externa' 
interruptions or to imtial embarrassment, revert to the same test later 

Periods of silence may grow as disconcerting as a running fire of interro¬ 
gation or perpetual censure and oorrection Constantly, therefore, m a quiet 
tone, exhort a shy child with words which will stimulate, without helping 
him It is a safe and sensible maxim never to touch the child Yet there 
are exceptional moments when a friendly grasp of flie shoulder, arm, or hand, 
as if to draw a reserved child nearer, or to turn a bashful child full face, 
may prove an effective stimulus, when all verbal incitement fails As a 
rule, adapt your manner freely to each new personality , but never adapt 
the questions Throughout the sitting keep the child's mind brisk and 
busy Never leave him waiting or watching while you write your notes 
or prepare your apparatus. 

Candidates about to be examined should not bo loft loitering outside 


(*1 An adult aasUbant. familiar with the examiner a methode and acquirements, and able to take full 
notes in ahnrthand. ia, of couxee. eminently preferable to a child And I may here express my ludeblcdneaa 
to Miaa V G Pelllnff and Mias P. C Wouraell. who. throuehout the latter part of my Inyeetisatloua. rendered 
invaluabie eereicee both aa recordere and in numerous other naie 

f*i Dr Simon's note on this paraeraph desera cs to be quoted " Nous encouraxcons, 11 me eenible, plus 
que vous ne semble le faire * Voyons —Eh blen, mon bonhomme ’—^Allons '~Ca vient f ’ Nous 
taperlons sur 1 ^paule du sujet ou seeouerions aa main.—le tout avec douceur, affectueusement Sana bms- 
-querle , dane ie ton s^miral que sous indlqucz, en efTel. mala plus vlrant—en rapport, je peuse, avec notre 
temperament" 

o 
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the u)om in unemployGd suapensp. It is better for them to be summoned 
directly fiora the claaaroom. If, to save time, one child is left waiting while 
another la tested, he should be given a book or a toy with which to amuse 
himsch. Alter the sitting is over he should return straight to his class¬ 
room, warned, if necessary, not to chatter about the tests. The fact is, how¬ 
ever, that very little aid can be gamed from gossip. Nor is one child, as a 
lule, desirous of helping another to do better than himsdlf. A brief appeal 
to his sense of fair play is usually sufficient A further precaution lies in 
testing the less intelligent children first However willing, the dull can 
tender little assistance to the bright 


Modified and Unmodified Procedure. 

In testing n particular individual it will often chance that the examiner, 
who has rigidly and faithfully pursued the original instructions, fails to 
satisfy himself that the child’s ostensible performances represent his genuine 
powers. In justice to the child it is then hard to withstand a temptation to 
amplify the test a httle, and fit the method to his individual needs. la thero 
not, it may be asked, a danger in a phansaical conformity, no less than in a 
ti ee and tolerant elasticity ? Has it not always been the wisdom of England, 
in compiling lubrics and hturgies as well scientific as ecclesiastic, “ to keep 
the mean between the two extremes, of too much stiffness m refusing, and 
of too much easiness in admitting, vauations from things established by 
tiiithoi ity ? ” 

To overcome these difficulties, and to meet these special cases, I suggest 
the following principles. Distinguish scrupulously between an unmodified 
and a modified procedure , and admit the latter only so far as it will not 
invalidate the former Do nut confuse the resjionses wrung fiom the child by 
turtliei elaborations of the method with those that might be obtamed by a 
nice adlierencc to the oiiginal prescriptions First, give the test as directed 
below, neglecting for the moment addenda in brackets , and record the 
child s reaction as a rule, the.se directions, which are Binet’s own, provide 
the minimum of instruction, time, and trials, which may be regarded as 
adequate for the normal child After the child has enjoyed a fair chance 
to lespond to the strict and stereotyped procedure, then, if he still fails, or 
if his response has been ambiguous, proceed with any modifications that 
may suggest themselves as appropriate. As far as possible, choose additional 
lormulfp and additional material from, those already used by other inveati- 
gators These are indicated in the notes appended to the translated 
instructions The child may now be helped more freely—^perhaps a demon¬ 
stration given, or the answer to a first example illustratively educed The 
scores respectively obtained “without assistance” and “with assistance” 
shou d be kept distinct, and denominated as such On the former alone 
should the mental age be based. To prevent such aid affecting subsequent 
tes s, either by instruction or by fatigue, it is often wiser to return to the 
tests noedmg the supplementary procedure at the end of the sitting or 

examiners, whose time unfortunately is too 
comparable with those of other mvestigators, and 
)Lst ^ to determine the level of the individual children, 

and a mnrliRn V ^ themselves an abbreviated set of tests 

11 fii ® procedure suited more particularly to the 

peciahties of their cases In such an event they will beware of quoting the 

^hev'i dfU by the full scale and the rigid method 

11 1J 1 ? the fallibility of a diagnosis 

obtamed m one short interview lasting but ten or fifteen mmules. 




TABLE II. 


key for converting test-scores into mental ages. 


Fractions of a Year 



0 

1 2 

3 4 

5 

6 -7 

8 

•9 

10 
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1 
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T 
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12 

1 2 3 
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12 

7 8 9 

i2 i2 i2 
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12 

12 
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SCORE IN 

I 1 » T' 
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— 1 
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2- 
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1 

-r 

2 

1 

3 

I 

4 
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5 


“1 

6 

IE 

3- 
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7 

"T 
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85 

I ^ 

9 

1 

10 


— 1 

11 

W 

4 

II 
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1 

14 

1 

15 

1 
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-T 

18 


“1 

19 

T 

5- 

r~ 

19 

1 ■■ I ' I-- 

20 21 22 

1 1 

23 24 

f 

25 

I 1 

26 27 28 

1 

29 

io 

—1 

31 


6 

r~ 

31 

1 

32 


1 

33 

r- 

34 



—1 

35 

W 

7 

r“ 

35 

1 

36 

1 

37 

1 

38 

1 - 

39 

~r“ 

40 


“1 

41 

m 

8' 

1 

41 

1 

42 


1 

43 

■n 

44 



45 

K 

9- 

10 

11 

1 

45 


1 

46 

4fr5 

1 

47 



■~l 

48 

I 

48 

1 

49 

I 

50 

505 

1 

SI 

"T- 

52 


~l 

53 

XL 

53 


1 

54 

545 

1 

55 



“1 

56 

HI 

12- 

13- 

r~ 

56 



' 1 

57 




“1 

58 

HE 

58~ 



f 

59 




~1 

60 

ITT 

14- 

15. 

60~ 
1— 


1 

61 

615 

62 



—1 

63 

IF 

63 



1 

64 




~1 

65 

M 
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These conceasionb, theiv, must Vje mcwie in practical work. But in 
soientifio enqui'^y and for comparable research it is wiser to forgo them 
Here, of the two avoidable oxtremos, it is better to side with the rabbis of 
precwion than to consort with tlio apostles of laxity. 

Explanatory Note to Table II. —To find a child’s mental age, look 
among the red figures in the body of the table for the total number of 
testa passed {both actually and by implication); say, 40. The figure on 
the same horizontal line m the left-hand margin gives the year (7 ...), 
and the black figure immediately above m the top margin gives the 
additional fraction of a year { ,. 8), corresponding to the test-score. 
The mental age, therefore, for a child who has passed 40 tests is 7 8. 

Conversely, to find the number of tests a child should pass at a 
given calendar age, say llj*,, look first down the left-hand margin for 
the year, and then along the lower row of fractions in the upper margin 
for the months. Imaginary straight lines drawn horizontally and 
vertically from the two numbers will intersect in the body of the table 
near a red figure which will show the number of tests that should be 
passed, namely C4 


SCHEDULE n. 

Sample Record Form. 

(List of Binet-Smion Tests in avoiage order of difficulty with 
revised age-ossignmonts ) 

Name of Child . ■ Age. . Born. .... 

School.. . , . . Standard . . Dato of Test . 


Numbor 
of Teat 

Border¬ 

line 

Sciilo ! 

Tests 

Success of 
Eesponse 



1 

AGE III 

1 



1 

(C'liUdrcn ased 2 to 3 ebould do half fho following tests ) 


1 



Points to noso . » eyea mouth 


2 



1 Kepeats 2 numbers (1 trial correct out of 3) 





3 7 ,6 4 .,7 2 . 


3 

34 


Knows sex. Boy or gul (if hoy) . 





Girl oi boy (if girl) 


4 



Gives name , and surname . i 


6 



Names kudo , key. , penny j 


6 



Bicturps Enumerates items in 2 out of 3 i 


1 

1 



(i) (ii) ... (m). .. 





AGE IV. 





(Chlliltcn aged 3 to 4. or fn grade 0, eliOnld do half the 





following tests ) 


7 

44 


Repents 6 syllables : " I am cold and hungry ” 


8 


1 

1 

Repeats 3 numbers (I trial correct out of 3) 





914 .,28 6. ,639 


9 



Counts 4 pennies. . 


10 

64 


Points to longer of 2 lines (6 and 6 cm.) , all 




trials correct 


11 



Points to prettier faces (All 3 pairs correct ) 





Ist . , 2nd .. , 3rd . pair. 






20 


dumber 
of Test 

Border 

line 




Scale 

Teats 

Eesponse 



1 

( 

1 

AGE V 

(Children aged 4 to 5. or In grade 1 , should do hall the 




1 

follo\iius tests) 


12 


Performs triple order (i) Key on table. » 




1 

(ii) shuts door ,, (iii) brings book . 


13 


Copies square recognisably 


14 


t 

i 

Hepeata 10 syllables “ HlS name IS Jack ,* 
he’s such a naughty dog." 


16 


•08 

Gives ago . 


16 

6i 

1 

Distinguishes mormng and afternoon (if mom- 





mg). , vtce mr8<i if afternoon ... 


17 



Names 4 colours (in about 6 secs no error or 




j 

second trial) B , Y , G , 

R.... 


13 

1 

leitherl 

Repeats 4 numbers (1 trial correct out of 3) 





3681 ,6749 ., 8626 . 


19 



Compares 2 weights (all trials correct except 





first random) . (i) 3 and 12 g.. ,, (u) 6 and 
15 g (lu) 3 and 12 g . 





Procedure . .. . 





AGE VI 





(ClUldten ared 5 to G. or In grade 11, should do half thp 





folluadng tests ) 


20 


•08 

Knows (without counting) number of fingers 




on right hand , left hand ..., both 


21 



Counts 13 pennies 


22 



Copies diamond recognisably 


23 

n 

•08 

Copies from script (legibly, but errors allowed). 



“ See little Paul ” 


24 


■08 

Kames days of week without error m. 10 secs 





M . , T , W .. , Th ., E 

S . , Su 


26 


•08 

Names u ithout error 4 corns . Is ...., Id .. , 





6d , .id . 


26 



Recoustructa divided oblong card (in about 





i mm ) Procedure ; .... . . 


27 



Defines by use (3 out of 6) • (i) horse. , (ii) 





chair , (lu) mother , (iv) table... , 

(v) fork .. 


28 



Repeats 5 numbers (1 trial correct out of 3) . 





52947 ,63862 ,97318,, 


29 



Pictures Describes items m 2 out of 3 ! (i) , 





(u). ... (ni) ... 


30 


•08 

Repeats 16 syllables . “ We are gomg for a 





walk; will you give me that pretty 
bonnet f ” 


31 

8i 


Shows right hand .. , left ear.... 




21 


Kumbetl 

o/Iert 


32 

33 

34 


itorfor 

llDe. 


Hculo. 


Teats 


9A 


AGE Vlt 

(Children aijed fl Ui 7. or In (rratlo III , ahnuid do half the 
'■ folhminff teats} 

H('(‘i)|'niHt'B rmsmnK features (3 out of 4) i (i) 
mouth . , (u) oyo , (lu) noso... , 

I (iv) (irniB.. 

Adds ttuhrmt (Tror 3 ponnu's and 3 half- 
pennii'H (>n 15 secs.) 

.States diffcr<‘nees lictween concroto objects (2 
pitira out of 3 in 2 nuns ) (i) fly— butter¬ 
fly . , (n) wood—glass , (m) paper— 

cardboard . 


Succeae of 
BosponflG 


35 


36 

37 


38 

39 

40 


41 


10,; 


'08 


■OH 


Writes from dictation (lop;ibl}', but errors 
allowed) "The pretty little girls ” .. 

AGE VIII 

if hllilri'n need 7 to ft. or In atandard I. should do half the 
followlns teats) 

Heads, wiUiont ussmtance, piiBsngo prcaonbod , 
mill leeulls 2 items out of 20 items 

\iisueih cosy fpKWlions (2 out of 3) What 
would you do,—(t) it missed train ., (n) 
it broke somethmg , (m) it struck acci¬ 
dentally . . 

Courils backwards from 20 to 1 (iii about 
30 sacs., with only 1 error) 

Givt'h full dato. Day of week ., , day of 
month (3 days error allowed) . . , month 
. ., yeor 

< bveft change for 2d out of la (coins to necessi¬ 
tate silver), blonej given pennies, 

.halfpennies, siipcnce, . other 

coins 


111 ncithei 

I 


Boiieats 0 numbors (1 tiinl correct out of 3) . 
260304. , • 853916. , 

4 7 1 5 8 2. 


42 


43 


44 


m 


45 


'08 


AGE IX. 

(Chlldrui BEid B to 9, or In atandard II, ahould do hall 
tbi! followlns teats 1 

Names the months of the jeiir (m 16 sees, 
with only 1 error) . J. , F . , JI , 

A ..., 31. , J . Jy . A... . 

S. . , O. ,N. . ,E 

Names 9 coins (m 40 secs . two trials if neces¬ 
sary) id. . ,2s ,103. , Gd .., 

Jd. , 2s Od. , Id , Is . , £1 

Reads, without assistance, passage prescribed , 
and recalls 0 items out of 20 items. 

Defines in terms superior to use (3 out of 5): 
(i) horse (u) chair , (lu) mother, 
, (iv) table . , (V) Jork. - 
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Nuint)er| Bordei- 
of Tefit llDa 


Scale, 


Tests 


Sucoesa of 
ftesponse 


AGE X 


(Cbildcen aged 9 to 10, or !n standard III, should do half 
the foUovrinff tests ) 


46 

47 

43 


13J 


’ll 


Arranges 5 weights m order (2 out of 3 trials 
correct, the whole m 3 mins.) (i) . , 

(u) , (ill) ,. Proceduro . . 

Builds 2 sentanees with 3 words in 1 mm 
“ London, money, river.” Number of sen¬ 
tences given , VIZ “ , . . . ” 

Draws 2 designs shown simultaneously for 10 
secs (IJ correct) (i) . , (ii) ... 


49 


50 




51 


16J 


62 



AGE XI. 

CChlldrcn aced 10 to 11 . or in standard 1\ , should do half 
the foUoivtnB teats 1 

Explains absurdities (3 out of 5 in 2 mniB.) • 

(0 Oyohst killed; may nof; get better 
( 11 ) Three brothers,-—Jack, Tom, and sell .. 
(m) Railway accident; not senoua; 47 

killed 

(iv) Girl cut in 18 pieces } killed herself . 

(v) Shall not kill mysell on Fnday because un¬ 

lucky . 

Answers difficult questions (3 out of 5 m 20 
secs each) 

(i) What to do, if late going to school . , 

(ii) What to do, if asked about boy, not 

known 

|(m) Why forgive unkindness if done when 
angry P . 

(iv) Why judge a person by what he does, not 

by what he says P 

(v) What to do heloM undertaking something 

important 

Gives 00 words m 3 mms Chief topics : 

/ 

■ / 

Total 

correct out of 3) • 
8 2 0 3 6 6.. , 

Builds 1 sentence with 3 woids m 1 mm. • 
“ London, money, nver.” No. of senfcenoos 
given , VIZ. “ . _ ,, 


Repeats 7 numbers (1 trial 
9684751 ,4 

6928136 . 


AGE xrr 

(ChUdroa seed ii to 12. or lasUndata V , should do hall 
the following fcc.sts,) 

Gives 3 rhymes (like Jill, hill, etc , m 1 mm 1 
j to "obey”: (i) , („, , _ 

j Rearranges muxed sentences (2 out of 3 m 1 

I (>) • , ( 11 ) , ( 111 ) 

j Pictures Interpretation (mfers situation ; or 
I suggests emotion, m 2 out of 31 lil 
1 (U) .(III).... ' 
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Number 
oi 'Xest I 

Border 

Udo. 

bcalc 


Success of 
Itcsponse. 




AGE XIII. 





« hlldron iiRo<l IS to 13 or In Btandnrd VI , should do half 
the followliie tests } 


67 


T1 

Resists HUggnstion of linos (2 out of 3 equal , 
paira) Pairs (iv) ,, (v) , , (vi). 

correct judgments i 

58 



.Solves 2 circumstantial problems • (i) Dead 
body . , (u) man dying . , ' 





AGE XIV 





(1 hlldron aff<.d 111^^ 11 or In standard VXI , Rhould do | 
b.Uf the follonmR testa ) , 


59 



Repeats 26 syllables . “The other morning I 
saw m the street a tiny yellow dog. Little | 

Maurice has spoilt his new apron.” 

60 


1 

1 

nefinos abshnet term.s (i) Kindness 
(u) Justice . . (ui) Chanty 

j 




AGE XV 

1 




(Children aB(d li to 1*1 or In HUndmd ck VII should lr» 
hsif tlio fwKou Inif tests » 


61 



Diaws tho folded and out paper • holes. 


62 

1 

1 


Gives (lifferonco botwoeii abstract terms (2 out 

j ot a) 

(i) idleness—laziness, 

(u) poverty — misery, . 

(lu) evolution — revolution. 

1 

1 

63 j 

1 

1 

1 

Draws tho reversed triangle (C at B , and AC 
along AB). 

(i) ACI5 a right angle 

(ii) AC shoitor than AB 
(in) CB shortest 

1 



age XVI 

i 


(Children aged 15 to Id nhotild do at loat^t one of the two 
following toets) 

64 1 

’ll 

Ro-states Hervieu's Reflection on Life 


11 , 


IS no«tlior good nor bad, but modiooro , 
for 


1 

, t 


1 

It IS not so good Ufa wo w isli, 

j 

1 

1 

It 18 bettoi Ilian otliora wish for us .. 

1 


’ll 

Gives .3 differences between a I’roBident and a 


1 ' 


Ring 1 (i) Not hereditary , (ii) not life- 


' 


long , (in) powers moro limited ' 



Total numbor of testa passed (aetually or implicitly). - 

Mental Age (M) (To be obtained by means ot Tablo If ) 
Physical Age (A) 

Retardation or Advancement (AeoM) . . 

Mental Ratio 
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Ezpl&UAtory Note. — The ages m the second column (headed “ borderline ") are 
flet against figures in the preceding column, which indicate the number of tests that 
should, theoretically, be passed at each year specified before a child can be rated 
as normal Tlius, at age 104, a child who answers more than thirty seven tests is 
(so far as can be judged by the Bmet Simon scale) unfit for a special (M.D.) school 
Ihe exammer will abstain from inferring that the test thus numbered must neces 
sarily be crucial for that age^, and, generally, from using this theoretical indication 
m any rigid or mechanical fashion 

The figures m the column headed ** scale ” mdicate, for tests omitted in either 
the 1908 or the 1911 version, which scale included them “Neither” indicates 
that the test specified was omitted in both 


3. SPECIAL DIRECTIONS POR THE INDIVIDUAL TESTS.^ 

The Use of the Directions. 

The following pages contain detailed directions for carrying out each 
of the tests in the Bmet-Simon Scale 

For clearness and for convenience of arrangement, details regarding 
materials requited, mstruetions to be given, evaluations to be made, have 
been sorted severally under their appropriate heads All general dis¬ 
cussion upon the psychological nature or purpose of each test has been 
omitted. And, for rapid reference, the instructions to be recited to the child, 
and the leading conditions m evaluatmg the child’s replies (relating princi¬ 
pally to trials, errors, and time allowed), are punted m heavy type 

Any addition to, or departure from, the original French ins tractions, “ 
which may change the difficulty of the test, is inserted m square brackets 
The annotations also include a biief notice of the more important modifica¬ 
tions suggested in previous revisions The allusions to Yerkes and to Terman 
refer to the new versions, known respectively as the “ Point-Scale Method " 
and the “ Stanford Revision and Extension.” These versions digress very 
considerably from the BinetrSimon arrangement, not only m procedure, but 
a so in the selection of tests. A brief description of them is, therefore, 
appended to this seotion The allusions to other investigators refer to 
recensions pubhahed m their name. For strict comparability, either with 
the results of Bmet and Simon, or with those of the present investigation, 
such recommendations should be ignored. They will, however, bo found 
ggestive in elaborating a modified procedure, as already described. 


Procedure 


AGE III. 

I. Understanding Simple Commands. 

'Show me,” ' [‘‘put your finger m,”* “point to ”] 
(i) “ your nose ” 

(n) “ your eyes ” 

(ill) “ your mouth.” 


(*) Sor cniolal tests, see below, p. isi. 


thouLb ot .1 

^ nr Slmop elleae to sot. pilv.ielr eoa. JnfS rtrTiT^rotZ 

thoueh tbia may evoke n'oThte but a nod With triT ’’' " 

lmpie»|ou 0 , seutleuesa the impeiat.ve 1, somewhat atom rmthe“ 
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Evaluation All thre0 mjvuiotions &hould be correctly perfoimed : but 
abundant repetition and free encouragement may firet be u&ed “ (Opening 
the mouth, winking tiio eyci, etc., may bo accepted ) 

[Terman adds (iv) “ hair " , requires three out of four to bo correct , 
but allows using a doll, and the questions • “ Is this its (or your) nose ? 

Then whoio is iw (or your) nose ? "] 


2.—Repeating Numbers. 


Procedure. “ I am gomg to say some numbers. [Listen : and] say them 
after me ” 


(i) “5” 

(li) « 3 7 
(ill) “914” 

(iv) “ 3 6 8 1 ” 

(V) “5 29 47” 

(vi) “250 8 6 4” 

(vii) “9684751” 


(Por use only after failure m first set ) 


j “ 8 ” 

'“64 


I “ 2 8 6 ” 

'“ 6 7 4 9 ” 

“ 6 3 8 6 2 ” 

1 “ 8 5 3 9 1 6 " 


“ 9 ’■ 

“ 72 ” 

“ 6 3 9” 
“ 8626 ” 
“ 97318 ” 
“ 471582 ” 


(Ago HI ) 
(Ago IV ) 
(Ago V ) 
(Age VI ) 
(Age VIII ) 


48203 6 6" “ 592813G” (Age XI )" 


The rate should be two per second : utterance should bo without rhythm, 
emphasis, or mflection. Do not tell the child if ho la wiong.’ Do not repeat 
the same series. Moioly give him another chance with another senes Failure 
owing to interrujition does not count. [Wlnlo uttering the numbers or 
syllables, hold up the hand or finger to prevent the child starting to reply, 
before the entire phrase or list has been completed. Drop the hand as a signal 
to child that you have finished and he is to begin.] 

Evaluation. One correct repetition out of three trials counts as success 
Note, therefore, tho longest number tho child can re]3oat. The ago at which 
senes of different lengths can bo repeated is given in tho last column above. 

The repetition of figures in thoir naturai order, eg,9645 6 7 8, slinuld 
be noticed as an instance of automatism The “ peisevoration ” of correot 
numbers, given in the wrong order, is also of interest, though raior 


3.—Naming Own Sex. 

Procedure “ Are you a little boy or a little girl ? ” (for a boy) “ Are 
you a little girl or a little boy P ” (for a girl) 

The words “girl " and “boy" should be cloaily and equally empha¬ 
sised. 

If the child says “ yes " or “ no," or merely echoes part of tho phrase, 
repeat the question in the same form. [Dr Simon does not, with some 

wordB s©rye to rouflo the child’s attention and accommodato his ear to tho sbranBcr’a voice, before the really 
Important words aroutteicd In deference, however, to tlrorcpreaentations of Mr DumvlUe and others, and to 
Binet‘8 own language,! have finally adapted, both here and elsewhere, the imperative In a vote taken amonw 
Bome 300 teacheiB the majority (64 per cent I favoured the Imperative , tho minority wore thlefiy mistresses 
In Infants’ schools According to Dr felmon. the examiner should never use tho prhase '* Will you , ? ” 
Bui I am told that the French equivalent for this Interrogatory lonn would appear Bomowhat strained and 
oircumlooutoxy when used with very young children 

Dr Simon considers ‘ Put your finger on” to be too definite and exact It is, however, used by 
Blnet (Dei'elopmcnl 0 / InUUwcvir, p. isro 

(®) Dr Simon would not entourage the child loo freely , bUL he would also not insist too preelaoly that 
each of the three Injunctions should be successfully performed 

(fl) Repeating eight numbers appears harder than the hardest of the tests assigned to age XVI below 
Terman would assign it to the level of ** Superior Adults ** 

(7) There Is, as Dr Simon observes, no harm In saying ” That was neatly right," or ** Try again listen 

carefully ”-phrases which imply that a mistake bes been made It is not the Information, but the dlscoui 

agement that the examiner should guard against 

D 
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translators, allow tlie examiner to ask the two questions separately : Are 
you a little girl ? ” “ Are you a little boy ? " Even then, it would be well 
to rovort to the original form, to detect happy guesses.] 

4,—Giving Surname. 

Procedure. “ What IS yoUT name P ” If the child merely gives his Chris¬ 
tian name, ask, “ And what else ?” . • • [Tommy] what ? . [“ What is your 

mother’s (daddy's) name ? ’* (Melville ) “What do they call your mother 1 
Mrs .what ? " (Dumvilie—^much easier form).] 

Eialuation, If child gives the surname he has sometimes been known by 
—a y , stepfather’s, or mother’s (when illegitimate)—record it as correct 


5.—Naming Simple Objects. 

Mate] mis. (i) A penny, (ii) a closed pocket knife, and (ni) a common 
kind of key. 

Procedure. “ What IS that? ” [or, “What is this called ? ’’], showing 
each object successively. 

Evaluation. All three must be named, but shght errors, suoh as 
“money,” “pennies,’’ “halfpenny” for “ a penny ” are allowable 

The avoiaga order of ease is—penny, key, knife , a pocket-lonfe, 
particularly closed, is not familiar to poorer children at this age A table- 
ivnife (used by Winch) would be much easier. [Terman adds (iv) a watch, 
(v) a lead poiicil | and require^ three correct responses out of five] 

[Suggestibility may often be evoked by first asking the child to point 
to certain objects named, and then giving names of objects that are not in 
front of Inin, or inventing meaningless name.s. The same procedure may bo 
.idopted \i itli the following test ] 


6.—Describing Pictures. 

Maicnali. Bmet’s three pictures—chosen as containing people, and 
-.iii’i'.'simg a stilly, and having a certain standardised difficulty (See Eigures 
b (d), [h], and (c), pp 81-d, Appendix II.) 

There can, I thmk, be little doubt that pictures better printed, larger, 
colouied (as Safflotti’s), representmg actions m progress (as Bobertag’s), 
showmg children^ (as both Bobertag’s and SaffiotU’s), would be much more 
appropriate than Binet’s onguial engravings Many investigators use 
pictures of their own But the above alone have been standardized , and, 
as Dr Simon adds, tout est la ' 


Procedure “Look at this picture and tell me all about it.” Binet’s 
mstructions are : “ Wliat is this”, and, if the child says, “a pioture,” 
i ell me w bat you see there " It seems better, however, to avoid leading 

^ suggests enumeration), 

and \Miat are they doing?” (which suggests interpretation). Repeat 
instructions once for each pioture, if there is no answer. [Words of praise 
or encouragement alone may be added “ Isn’t it a pretty picture ? Do 
you like It ? ” Or even, “ That’s right,” if the child is on the point of 
saying something, but is withheld by shyness ] 

Evaluation of Replies. Record the type of response given to the first 

(■) Blnet originally introduced picture-tesla to detormiae the interests and 

'f'r Pictures containing ohUdren ate holp£W beoanse 

the child tested then more readily Idcntifles himself with the principal flgure 
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pioture. If doubtful, use the second and third, and record the type of 
response most frequently given, i e , employed for two pictures out o£ three. 
Bmet distmgmshes three types of response corresponding to three stages of 
development. 

A. Enumeration (E) (Age III) 

Replies givmg a mere list of persona, objects, or details. 

Eg., (i) “A man, boy." 

(n) “ There’s an old man and a lady,” etc 

(ill) “ I can see a room with a chair, a table, and a looking-glass 
and there’s a man and a sofa.” 

Two items at least should be enumerated. If the child only gives one, 
do not ask, “ Anytlnng else ? ” but proceed to another picture [Terman 
requires three items in at least one picture out of three, given without 
urging ] 

One may also distingmsh and note (i) enumeration of people only ; 
(ii) enumeration also of objects—not common until age four. 

For Enumeration the average order of ease with the three pictures 
appears to he (i) man and woman, (ii) man and boy, (ni) convict. 


B. Description (D). (Age VI ) 

Phrases indicating actions or characteristics. E g , 

(i) “ They’re pulling a cart ’’ 

(ii) “ A man and a woman sitting on a seat ’’ “ An old man asleep.” 

(in) “ A man standmg on a bed and trying to look out of the window.” 

“ A man loolung at himself in the glass.’’ 

For Description, the average order of ease ls, m my results (i) convict, 
(n) man and woman, (ui) man and boy. This, however, is probably dependent 
on the order m which they are given. A child, having given enumerations 
for the first or first and second, may feel impelled to do more for the later 
picture. Intrinsically the man and boy would seem easiest for desciiption- 

C. Interpretation (I). (Age XII ) 

Replies going beyond what is actually visible in the picture, and mention¬ 
ing the situation or emotion it suggests. E g , 

(i) “ They’re moving ” “ They’ve a heavy load.” “ They can’t pay 

their rent ” “ A rag-picker ” 

(ii) “Miserable” “Poor.” “ Have no home.” “ The man is saying 

his prayers.” “His daughter” (or “wife”) “is sitting be¬ 
side him.” “ A man in trouble ” 

(ill) “ A prisoner.” “ He wants to got out ” “ He's trying to see 

what’s m the yard.” “He’s lonely” or “thinking” “A 
man on board ship.” 

For Interpretation, the average order of ease appears to be (i) man 
and woman, (ii) convict, (in) man and boy The first lends itself to sentimental 
comments With the second what the man. sees is usually what the child 
unagmes he would see (e p , his own back yard). By encouragmg the children 
to talk about the pictures considerable insight may be obtamed into the 
child’s inner life, especially with the neurotic (of below, p. 362 ). 
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AGE IV. 

7.—Repeating Syllables. 

Procedure. “Listen” [“Listen again," if this is not the first memory 
test] ‘ ‘ and say this after mej” The phrases should be pronounced deliberately 
and with eitpression. Begin with (m); but if the child remains silent the 
examiner may give him first a shorter sentence (i or u), and then, apparently, 
try (ill) again 

The sentences to which no age is assigned should be given to provide a 
little incidental practice. [For the shorter sentences, a more suitable form 
IS, “ Can you say ‘ father ' ? ’* “ Now say....” etc.] 


(i) (2 syllables) 

(u) (i syllables,) 
(in) (6 syllables) 

(iv) (8 syllables) 

(v) (0 syllables) 

(vi) (12 syllables) 

(vii) (14 syllables) 

(viu) (10 syllables) 

(ix) (18 syllables) 

(x) (20 syllables) 

(xi) (26 syllables) 


“ Father.” 

“ My hdt and shoes.” 

“ I am cold and hungry.” (Age IV ) 

“ Here is the cloth ; my hands are clean.” 

“ His name is Jack; he’s such a naughty dog,” 

(Ago V ) 

“ It Is tammg outside ; and Tom is working hard.” 

“ We were havmg a jolly game ; 1 caught a little 
mouse.” 

“ We are gomg for a walk , will you give me that 
pretty bonnet? ” (Age VI) 

“ Mabel has just tom her frock ; I have given twopence 
to that poor beggar.” 

“ We should never be cruel to birds. It is mght ; and 
we are all gomg to bed.” 

“ The other mornmg I saw m the street a tiny yellow 
dog ; little Maurice has spoilt his new apron.” 
(Age XIV.) 


Evaluation, ^low no error at all, except mispronunciations due to 
speech defects [Bmet's sentences appear to have been deliberately com¬ 
posed of two clauses This seems unfortunate, as even an intelligent child 
may accidentally forget one. In translating them I have endeavoured to keep 
the general sense of the original, while malung the phraseology mo. e natural 
for a child than a literal rendering would be. Wmeh (like Torman and 
others) uses a single connected sentence, but (m a letter to me) agrees that a 
disconnected sentence is necessary for strict comparability. Winch requu-es 
two correct, Terman one, out of thioe sentences of the same length ] 


Procedure 

“ 9 1 d ” 

Evaluation 


8.—Repeating Numbers. 

“ Listen : and say these numbers after me.” 

(For use only after failure m first set) 
“ 286 " “ 539 ” 


(See p. 25 Test 2^“* repetition out of three trials counts as success. 


Dr tUlnkfl that the recurrent disjunction Is *'nJ vftiiin ii i . 1 ~ ^ ' 

In prcllmlniry trials at a chance assortment those sentclces were nrnhahiv ^ however that 

to the child's comprehenalon which happened to consist of (wn ht'seot least difficulty 

ecniie rather than ol syntai that eonlusca the brluht child's meraorv.* ° ‘ 
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9.—Counting Pennies. 

A. 4 Penmes. (Age IV ) 

Materials. 4 pennies placed, not m a row,^ but haphazard, though 
without touching each other. 

Prooadure “ Do you see these pennies P Count them, and tell me how 
many there are.” 

If the child at first answers at random, odd . “ Count them aloud,” or 
“Count them with your finger.” [“Point to (touch) each penny as you 
count it ” Dr. Simon considers too specific. It might be of mterest to see 
if the child who has failed with the bare command can do the test when 
shown how , e g , as Terman locommends “ Count like this . one, two —" 
touching the first two with the finger as each is counted But do not use an 
answer thus elicited for strict comparisons ] 

Evaluation Two attempts may apparently be allowed , since, according 
to Binet, the first random answer, if wrong, does not count as a failure. 
Binet and Terman msist that the child shall point accurately, and not merely 
give the right number at the end 

Note if the liluld can count verbally by givmg the numbers mechanically 
in correct sequence, without being able to count practically, ^ c , to apjily 
the numbers correctly to successive ob 3 ects. 

B. 13 Pennies, (Age VI.) Procedwe, etc , as before 


10.—Comparing Two Lines. 

Materials. Two parallel horizontal lines, 5 om and 6 cm. (2 in and 
2^ m ) respectively, previously drawn in ink on a oaid or paper, the loneei 
3 om. (about in ) below the shortei, with its centre under that of the 
other. (See Figure 10, p 87, Appendix II.) (Dr Lewis suggests to me from his 
experience that for a genuine test two or three sticks evoke better replies.) 

Procedure. “ Do you see these lin^s P Which is the longer P ” [“Put 
your finger on the longest (biggest) one ”—Terman ]' 

Evaluation No hesitation la allowed. 

[Some mvestigators allow the exammer to repeat the instruction English 
chfidren will often respond more readily to the injunction “ Put your 
finger on the long one ” But Bmet msists that the child shall not only per¬ 
ceive the difference, but also understand, without any further help, that the 
phrase “ the longer ” implies making a comparison. Miss Jolmston, however, 
tells me Binet allowed her to use the positive form “ long “ Personally, 
I find it rare for a child to respond to the latter and not to the former If 
there is the least likelihood that the child is guessing, turn the caid round 
and repeat. All responses must apparently be oorieot. Terman requues 
three correct responses out of three, or five out of six ] 


(*) Binet s direction la translatod ' aide by aide " <Ior cit, p 200), but Dr Simon saya dednltcly ‘not 
in a TOW '* [I place the four coins at the lour pomers of a diamond, and the thirteen coins with flvo alone each 
of the two axes of a diamond and three along each of the four sldeo, always disturbing a, little the regularity 
both of my movements and of the rows, so aa to Buggest no deflnite method to the child 1 

(*) Mr Dumville suggests to me the following formulae for Teats 10. 11,10 " One of these lines (boxes, 

faces) is longer (heavier, prettier) Which Is it ? (Find out which box it Is ) ’ This avoids many difficulties, 
but appears to lighten the difficulty of the test 1 find *' tell me which more provocative than ' show 
me which ”, or simply, “ which ” , but Dr Simon expressly prefers the two last, and rejects such 
a phrase as ” the long one ” 
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11.—Comparing Faces. 

Materials Bmet’s six faces, shown two only at a time. (See Figure 11 
(a), (6), and (c), pp 89-93, Appendix 11.) 

Procedure ‘ ‘ Which is the prettier ot these two faces P ” ‘ [If “ prettier ’' 
seems not to be understood, “prettiest,” or “ which do you like the best of 
these two ladies,” or “ which is the nice one,” may evoke correct answers. 
But these last two should not be counted for purposes of strict comparison. 
Some “ like ’’ the ugly ones best, because they are funny ] 

I* usmg Binet’s original plates, which show all three pairs on one page, 
it is better to cover the lower while dealmg with the first or second. 

Evaluation All three comparisons must be correctly made on the first 
attempt. Repeat the questions once, if silence makes it necessary. 

[Not a few intelligent children, with some accuracy, tell the exammer 
that Bmet's pictures are “ all ugly.” In such a case, ask “ which is the 
least ugly 7 ” Winch’s pictures show clearer differences, but make the teat 
easier ] 


AGE V. 

12.—Performing a Triple Order. 

Ma/euals Ifey and book, appropriately placed Arrange the room 
while the child is carrying out one of the drawing or writmg tests, or better 
before the interview begins , unless compelled, the examiner should not 
allow hunsolf or the child to ho distracted from the text 

Piocedure “ Do you see this key f Go and put it on the table. Then 
shut the door. And after that, bring me the book that is on the chair near 
the door. Do you understand P Fust, put the key on the table ; then shut 
the door ; then bring me the book/^ [Note repetition of instructions* Do 
not let tho child commence until this is completed Detain him by the 
arm rather than risk breaking your mjimction to say, “ Stop, I haven’t 
finished yet ' Point to the objects as you mention them ] 

Evaluation. All three commissions must be performed spontaneously 
Without any further mstructions or hmt [If the child hesitates for long, he 
may be uiged by saying, “ Well, and what now 7 ” “ What have you for¬ 

gotten 7 " But no success evoked by such promptmg should be assigned to 
his Cl edit Accept variations m the order , but note them as of possible 
diagnostic significance. Terman insists on the order being correct. Bmet 
says put the key on the chair.” Hence, correct order would mean coming 
back to the chair. But I understand this additional complication was not 
intentional.] 

^3. Drawing a Square from Copy. 

t square, each side measuring about 3 to 4 cm. (1^ inches), 
duiwn beforehand m ink, preferably on a card (See Figure 12, p 96 
Appendix II ) Plain paper Pen and ink [deliberately ad^sed by Bmet’ 

“Drrrifhere»‘'fLT* 


(^) bee footnote to precedlnsr teat 
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Figuke 1 

Test 13. Copying a Square. 

Euihtaiion oj Results Bind's Emmoles oj Sati^ifacloiy an'l 
XJnsatisfactonj Reproductions 



Unsatisfactory 
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Evaluation. (See Figure 1.) The drawing passes if it can be cecognised 
as ao attempt at a Sguare. It should have the four sides fairly diatmct, the 
four angles roughly right angles, and should be more like a square than a 
decided oblong, i e , an oblong equivalent in shape to two juxtaposed squares. 
If one side la twice the other, if the lines cross considerably at the corners 
or bend round without any angles, then the drawing fails The size (usually 
reduced) does not matter Permit only one attempt. [The test should take 
about one minute (Bobertag) Goddard apparently allows the child as many 
attempts as he wishes I should only allow a second attempt if the child 
started afresh spontaneously before completing the first ] 

[Terman requires three attempts with pencil, and one out of three 
correct • and thus can note improvement or fatigue of attention, and auto- 
criticism as shown by the chdd’s own selection of a best attempt ] 

Note how far the defects of the attempt are due to difficulties with the 
instrument (nib, penholder, ink, etc ) rather than with the figure to be 
di awn 


Note the child’s powei of self-critieism (“ Have you copied it correctly ’ ” 
“ Wliat IS wrong ’ Excessive satisfaction with an unsuccessful repro¬ 
duction IS significant 

Observe w bother the child looks at the copy only befoi e he commences, or 
also after he has finished to compare it with hiy product, or repeatedly dui'ing 
the jiioocss of drawing Observe also if he turns the paper round for each 
successive line 


In a dftiuled investigation, mark on the child’s copy, by the method 
shown in Figuis 2. (i) the order, (u) the direction of the lines, as they are 
drawn According to age, teaching, and manual ability, children vary greatly 
in theiT pro( edure The following features appear to characterise the better 
diawing., and to indicate highei manual skill (i) starting fiom the top 
left-hand corner rather than from any other cornel (the latter, however, is 
rare) (Figure 2, a, h, and c), (ii) drawing both horizontals from left to 
right and both verticals from above downwards (Figure 2, a and 6), and, as a 
consequence, (iii) commencing three or four lines disoontmuously (i e., sttmting 
irom a point other than whore the last line left off) (Figure 2, b] rather than 
I'oiitiiiUDusly with the last (Figure 2, c and d ), (iv) drawmg all four Imes 
continuously (Figure 2, c and d) rather than drawmg the first pan con¬ 
tinuously and then starting a second continuous pair discontmuously with 
the fust pair (Figure 2, a) , (v) m continuous drawing, drawing ui clockwise 
direction (starting with top horizontal) (Figure 2, c) rather than counter- 
ciockwiso (starting with left-hand vertical) (Figure 2, d), (vi) where all lines or 
pairs of linos are drawn discontmuously, starting with the (left-hand) vertical 
igLiie ., 5) rather than with the (top) horizontal (Figure 2, a) (the former 
howevur. appears late and may be due to teaching), m (v) and (vi) the 
lifTcronoes aic perhaps si^ificant only in younger children . m ether case 
bo later method—though still characteristic of backward individuals ls 
<..mmc,mr tl.an the former among older children Very rarely does a 
< liila start by diawing two opposite and parallel lines 


14,—Repealing Syllables. 

(10 syllables) “ His name is Jack ; he’s such a naughty dog.» 

iriocedure and Emluahon, see p 28, Test 7, No. v.) 


(For 
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Fiooue 2 


Test 13. Copying a Square. 


Order and Dircctwn m which the Lines are Drann 


(«) 

I 2 


> 
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15.—Giving Age. 

Procedure. “ How old ate you ? ” 

Evaluation. Child should give his age last birthday in years [However 
certain the child appears, always, if possible, verify the response ] 

Note ■ children very often say “ seven ” when they mean “ getting on 
for seven " Hence, if the first answer seems wrong, ask specifically “ How 
old were you last birthday ? ” Parents ocoosionally give an infant entermg 
school and a child about to leave school an age above the true one , and 
dull cliildi 611 (except when about to leave) an age below the real one The 
child’s answer should be accepted if it corresponds with what it has com¬ 
monly or lecently been told In such cases do not insist too rigidly that 
the child shall give an age identical with the age given by the birth certificate 
or i.igi'itor [Note extenuating circumstances— eg, life m orphanage or 
neglected home where the child may have never heard his age, or celebrated 
his birthday ] 


16.—Distinguishing Morning and Afternoon. 

Procedure. “ Is it morning or afternoon now P ” (m the morning), or, 
“ Is it afternoon or morning now ? ” (m the afternoon). 

Evaluation Repeat the question, if there is any possibility of the child 
having merely echoed one of the words thoughtlessly [The questions : 
“ Have you had your dinner yet ? ” “ Wliat will it be after tea ? ” . “ pist 

after you have had breakfast to-morrow morning ? ” elicit answers of m- 
terost for comparison with the above ] 


17.—Naming Four Primary Colours. 

MatenaU Four oblong pieces of paper, 2x6 cm, (4 x 1| m ), coloured 
bright (“saturated") red, yellow, blue, and green, and gummed beneath 
one another on a card. (See Figure 13, p. 97, Appendix H.) 

Procedure “ What colour is this ? ” pointing to each m turn. 

Evaluation No error and no second attempts are allowed. The test 
should take about 6 SGCS But the time-lrmit does not appear to he strictly 
enforced (“ Scarlet ” or “ pink ” is accepted for the red. If colour-hlmdness 
is suspected, test the child by requiring it to match shades of wool ) 

The order of difficulty appears to be • (i) Red, (u) Green, (m) Blue, 
(iv) Yellow (undoubtedly hardest) 


18.—Repeating Numbers. 

Procedure “ Listen, and say these numbers after me,” 

(For use only after failure m first set.) 

“3681” 1 “6749” “8626" 

Evaluation One correct repetition out of three trials counts as success. 
(See p. 25, Test 2.) 

[The repetition of four numbers is mcluded by Bmet m neither the 1908 
nor the 1911 scale Most investigators have used it for practice , and it is. 
embodied in the versions of Yerkes and Terman.] 
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19.—Comparing Two Weights. 

Materials. Four small similar boxes (about lSx2-6x35 cm) 
X 1 X 1); mclies) weighing 3, 12, C, and 16 grama. 

Procedure. “ Yon see these boxes ” (showing fust the pair weighing 
3 and 12 grams placed 6 or 8 cm. apart) “ Which is the heavier P ” [or 
“ heaviest ” I ^ 

If the child ineroly points, add without any gesture “ Take them in 
your hands and weigh them.” [A shy child may bo encouraged by first 
asking : “ How can you find out ? ” Hnglish children respond better to 
the instruction “ Ijift them " or “ Feel them, and give mo the heavy one.” 
But do not uso this modith.ation if strict comparability is required Kuhlman 
and the Stanford Bovision allow a dornonstration . Binet and Yerkes, for 
the test proper, prohibit it. In any case, do not put them m hiS hands If 
he merely lifts ono, or both together, do not correct him If the child fails 
completely to understand, it is then mtorestmg to put them successively 
into his hand, and nek “ Which is tho heavier ? ” Bun his response in this 
case does not count. If there is any buspicion that the fiist success may 
have boon duo to chanco, lepoat tho exporimont with another pair (8 and 16 
grams), and then witli tho first pair again It would probably bo advisable 
to make three trials m ovoiy case, although Binot does not enjoin this ] 

Evaluation All three trials {(‘xcept tho first random guess) must 
apparently bo correct j if in any doubt, oontmuo tiio repetitions. [Terman 
accepts two out of three. ] 

Note if tho ohild fails to weigh thorn in his hand, until so mstructed, or 
if he moroly arranges thorn in a pile or a low. 

Note tho child's procedure • iiiiie inspoction, shaking, listening, simul¬ 
taneous lifting, successive lifting, same hand, different hands, uso of fingers, 
palm, back of hand, single riiovoniont, repeated movement up and down, 
repeated trials, etc. 'I’lio child’s spontaneous procedure is so distinctive that 
the help suggested above should not bo given too readily. 


AGE VI. 

20.—Giving Number of Fingers. 

Procedure. “ How many fingers have you on your right hand P ” . . . 
“And how many on your left hand? ” • “ How many does that make 

on both hands together P ” If tho child attempts to count, prevent him, 
saying ■ “ No, don’t count.” 

Evaluation. Tho replies must bo made without stopping to count ; and 
all three questions* must be correctly an.swered. “ Four . . . Four . . - 
Eight "—apiiarontly exclusive of thumbs—^may be accepted 

Note automatisms, or soquoiico of numbers, e.g , “ Five . . . Five . . 
Five,” or “ Five . . Five . . . Six.” 


21.—Counting Thirteen Pennies. 

Materials, 13 pennies placed liaphazard. [Sea footngte (*) p. 29.] 
Procedure and Evaluation. (See Test 9 B., p. 29.) 

(*) See lootnote to Test 10. Bind's tormula la * " TcU me which is [loc cxi , p. 106) Dr, Simon 
thinks ** Give mo " 1b perhaps preferahle " 

(*} So Bind states quite explicitly Dr Simon, however, Bays Cette d^compoeltlon slmpltfle 1 epreuve 
II faut 4etuaoder doubl6e . (How m&nr finsers have you on both your hands together ? ) ’* 
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22.—Drawing Diamond from Copy. 

Materials A dmmond or rhombus, about 7 cm. {2|- mohes) high, and 
i cm (IJ mches) across, with sides 4 cm. long, drawn as before on a card 
(See Figure 14, p. 99, Appendix II) Paper, pen, and ink. 

Procedure [“Now I want you to‘] copy this for me” (pomtmg to 
diamond) “ Draw it here ” {handmg pen and paper) 

Pvaluaiion (See Figure 3 for Bmet’s samples ) The drawmg pa«.ses 
if it can be recognised as a diamond Bmet requires at least one pair of 
opposite angles to be fairly equal, at least one pair of adjacent sides to be 
fairly equal, and the vertical diameter to be longer. Absolute parallelism 
of the opposite sides is not insisted upon. The pass-standard is thus con¬ 
siderably below what an unmstruoted teacher would be apt to accept as a 
satisfactory reproduction 

Pomts analogous to those specified above (p 32) os worthy of notice 
In the case of the square may be noted in the case of the diamond The 
following features are common in the successful drawings, but then diagnostic 
significance is small, as they are frequently found also m the unsuccessful 
drawings (i) Drawmg the upper left-hand Ime fii'st, as Figure 4 {a) and (&) 
(other methods are tare), (n) starting fiom the top comer rather than from 
left-hand comer as Figure 4 (6), (m) drawmg every Ime downward, as Figure 
{^) > (iv) completely or incompletely discontmuous drawmg, rather than 
completely contmuous drawmg (as Figure 4 (o) • comparatively rare), (v) in¬ 
completely Continuous drawing, proceedmg olookwise, as Figure 4 (a) 
(especially if startmg from the left-hand corner) rather than counter-clook- 
iviae ; (vi) drawing the side pairs continuously (the second pair commenced 
discontiimously), as Figure 4 (b), rather than the top two oontinuouBly and 
the bottom two continuously , (vu) drawing al) lines disoontinuously rather 
than drawing only one pair continuously (when only one pair is so drawn, it 
13 usually the right-hand pair, drawn last), (vm) of those that are di-awn 
upward, the top-left is the commonest, as Figure 4 (o); the bottom right the 
next comraonost j such movements are facilitated by twisting the paper a 
little clockwise. As a rule, one of the other Imes is drawn upwards only 
when it 13 the last line in oont muous drawing. 

23.—^Transcription. 

Materrals “ See little Paul ” written, with the two capitals as indi¬ 
cated, in a bold, copy-book handwriting on a card or sheet of paper. (See 
Iigure 16, p. 101, Appendix 11) Paper, pen and ink. 

Procedure. “ Will you copy that for me ? ” [Allow left-handed children 
to use the left hand, if they prefer , but note the fact.] 

Evaluation The test is passed, if the copy is sufficiently legible to be 
read by a person who did not know what was to be written. 

Teachers should note that, despite appearances, it is a test neither of 
calligraphy nor of orthography 


24.—Naming Days of the Week. 


Procedure, 
Evaluation 
tion, lu 10 secs. 


“ [Cau you tell me] what are the days of the week p ” 

The days must bo named m order, without error or hesita- 
Soroe children, begmmng at “Monday,” fail at first by 
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Figure 8. 

Test 22. Copying a Diamond. 

Binet'a Examples of Satisfactory and Unsatisfactory Reproductions, 



Satisfactory. 





Unsatisfactory 
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Figure 4. 


Test 22. Copying a Diamond. 

Order and Direction m which the Lines are Drawn ' 


(o) Scheme to illustrate the (&), Commonest method among 
ooramoneat type and method the older or brighter children 
among the youngor or duller 
children 




wraiewliat Irom those o( Mr Winch’s lOfttW SWii. YD No. 0. n 108, where a 
Mia and 2 are, apparently by a printer's error. Identical) But Mr Winch e copy appears to have beet 
sanara not. as Elnst’s a rhombus In lliure (o) aboye It wlU be noted that the mS tads to r» 
n a rough square, and, since the yertleal diameter Is not longer than the horiaontal, falls. 



39 


forgetting “ Sunday ” at the end , [a^low correction, if lOsoos. has not expired]. 
Backward children often succeed eventually with encouragement, but not 
within the time-limit. Such successes should not count as satisfactory. 

The order for ease of remembiance, judged by average infrequency of 
omission, appears to be approximately (i) Monday, (n) Tuesday, (iii) 
Saturday, (iv) Wednesday, (v) Sunday, (vi) Friday, (vii) Thursday {by fai 
the most frequently omitted) 

[Terman aslcs also “ Wliat day comes before . Tuesday 1 ” etc , and 
requires two such questions to bo correctly answered. A common and yet 
more useful type of question is . “ Wliat is tho day after to-morrow ? ” 
“ What was the day before yesterday ? ” But application is always harder 
than mechanical repetition.] 

Note especially what may be termed circular automatism (recom- 
mencmg, when the senes has been completely enumerated) 


25.—Naming the Four Commonest Coins. 

Mat&nals. Four common corns, Jd., 6d., Id., Is.,^ placed heads Upper- 
most in this order m a row upon the table Tho corns should bo but little 
worn , the copper pieces should not be new. [It will generally be convenient 
to combmo Test 43 with the present test by using all the nine commoner 
coins.] 

Procedure Ask “ What is this ? ” pomting to each of tho coins in 
succession. Neither examiner nor child should handle thorn or turn them 
over. (If the child replies “ money,” ask • “ Yes , but what do wo call this 
particular piece ?") 

Evaluation, AU four should be named correctly to pass Test 25. No 
error whatever is allowed. 

[Terman requires only three out of four to be correctly named ] 

Note any special circumstance (a) facilitatmg or (6) impedmg a satis¬ 
factory performance m this and other money teste, e.g., (a) sollmg papers, (5) 
institution life. 


26.—Reconstructing Divided Oblong Card. 

Matenala. Two cards the size of a lady’s visiting card (about 0 cm. X 
9 cm, or 2J x mohes), one intact, the other divided along one diagonal 
mto two equal triangles. Place the triangles so that the longest Sides (hypo¬ 
tenuses) are at nght angles,’ but do not face towards each other.’' (See 
Figure 6.) 

[Before euttuig the card, black one side. This does not appear to alter 
the difficulty of the test , but prevents turning over *J 

Procedure. “ One of my cards has been cut m two ; can you put the 
pieces together again to make a whole one like this P ” (pomtmg to the 
intact one). 


(1) Tho highest of the coins meaticnod liy Blnet is the t-lrano piece, nob tho I franc , but with linBllali 
children the 5 ahilling piece wovild hardly he included among ** lee 4 plficea de mounaio ufluellea " Br Simon 
would agree with the aubetltutlon oC the shllline. It experience showed that Lt kept tho test nearer to tho 
original age-assisnment, as. of course, it does. 

(*) Blnet and Simon (tr Town), Method of Meamtino Development of Intelllaence, p 25 (1911 scale) 

(‘) Blnet and Simon (tr Kite). Deielovmcnt of IntelHacneet p 190 (lOOB scale) The latter instruction 
rules oat MelTiile'a position, the former rules out Terman’s (which Is easier) and SafQotti's and Winch's 
(first) position (both of which ore harder and necessitate trimlng over) 

(*) In Dr Simon's procedure 1 understand that there is an actual difference of tint on the two sides, one 
being a deeper grey 
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If the child merely looks at the cards without touching them, say 
“ Move them about and see if you can fit them together ” ; and, if necessary, 
place one m hia hand. 

See that the child does not turn one triangle over. If the child makes 
a wrong combmation and appeals for judgment, give no opmion. Bemain 
silent ; or say merely, “ What do you think ? ” [Drummond and Melville 
allow the irregular shape obtamed by putting diagonals together, with one 
card turned over. This is surely, m Dr. Simon’s phrase, iroj>s mdvlgonta.'] 

Evaluation [Allow i mm., Bobertag J A child sometimes sits contem¬ 
plating a wrong combination , and it is difficult to know whether this repre¬ 
sents his final attempt. In this ease do not judge it too hastily, but ask 
“ Is that right ? 

[Terman requires two successes out of three trials—somewhat conven¬ 
tionally defined ] Note the child’s procedure, which is usually far more 
significant than the mere fact of failure or success, e y., a smgle combmation 
alone attempted, the same combination repeated, systematic mvestigation 
of many combinations, uncritical acceptance of impossible combinations, 
superposition or juxtaposition of mtact card 


27.—Defining Concrete Terms. 

Procedure “ What is ” 

(i) . . “ a horse ? ” 

(n) . . “a ehair P ” 

(m) . . . “a mother?” [McIntyre and Rogers, “ school ” , Bobertag 
“ soldier "] 

(iv) ... “a table ? ” [Bobertag, “ doll ” , Yerkes, “ baby ”]. 

(v) . . “ a fork P ” [Yerkes, “ spoon 

[For age V. Terman substitutes “ doll ” for “ mother ” and adds (vi) 
“ pencil" , and for age VIII uses (i) balloon, (u) tiger, (ui) football, (iv) 
soldier, or, if any la unfamiliar, automobile, battleship, potato, store. A 
word used with success by many school medical officers m England is 
“ kitten ” or “ cat."] 

Bmot’s order is (i) fork, (n) table, (lu) chair, (iv) horse, (v) mother 
But “ fork " IS a most difficult word to begm^with , and it is better to place 
“ chair ” before “ table,” else the child may think first of the multiplication 
table * [If a child uses “thmg” or “something ” for “horse '' or “ chair," 
then, “ mother,” or perhaps “ horse " (if not already given), should follow, 
otherwise even a bright child having given “thmg” for “chair," “table," 
nnd ‘fork without correction, is apt from sheer mertia to offer ‘‘thing ” as 
the genua of “ horse ”] The best order, therefore, appears to be as above. 
But even so, a bright boy may reply for both “chair" and “horse " with 
the automatism “ it has got legs " If so, proceed at ojice to “ fork 

The mstructions may be repeated, but use no other form of words. 
[A child 13 often at first silent in this test Urge him by saying “ You 
have seen a horse, haven’t you ? ’’ “ You know what a chair is ? *’ (Beware 
of saymg “ What is a chau- like ’ ’’ or “ for ? ” “ What does a horse do ? ’’) 
Give the child a minute to reply —Molvdle ] 


C‘l Or better, says I>r Simon *" Ca y eat ? * ayec le sens de ' avez-voua fin! ? * •' Ilut “ Have you 
llnlsbed? " or its equivalents In I'uBlish often rirovoLca a hesitant ohUd to say " Yes " impulsively. Just as 
perhaps '* la that risht ? " conveya the opposite auegestjon 

(*) J)r Simon ^cea * T ordre que nous iadlquions n’avalt rien d IrnDfiratlf I/ordre propose ftst en 
effet melLleur " 
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Figure 5. 

Test 26. Divided Card. 

Position of Intact and Divided Cards as shown to the child ‘ 



{ l Tills orraneement appears to be that adopted by Dr Simon Butbetoreoncol ouriiuinberattcnded 
Ua olaasea. we Interpreted Blaefa description to mean tas Mr Winch also Interpreted It) that 'the two 
hipotenusee (the edges to be joined) should be tar o|wsy from each other as possible" ICAiW Sludp, Vol VII. 
No 3,p 42), though still -.-TW- ^ 


in an airangcment which 
inclusion of these earlier 
although I can find no olcar evidence of 


The I 
hould, 1 


E 
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Evaluation, of Replies The character of three rephes out o£ five deter¬ 
mines the value of the test. n tt ” 

The following are the commoner types of defimtion Note U or 
“ C,” according as child defines (A) m terms of Use, or (B) m terms superior 
to Ubo, e gr, in terms of Class, 

A. Use includes either (1) Action, t.e , Functional Use; or (2) Purpose, 
t e , Use for Us, and denotes a mental level of age VI., e g, ' 

(o) “ it runs, draws a cart ” ( = A. 1) ; “ it is to pull our things 
along " ( = A. 2) 

(6) “ she mmds the babies.” 

(c) “ something to have your dmner on ” , “ where the plates are 

put", “something you eat with" (relative pronoun 
omitted). 

(d) “ what you eat with " i “ you have it for a meal " 

The order of difficulty for Use (treating terms superior to use as 
including luiowledge of Use) is (i) chair, (u) table, (lu) horse, (iv) mother, 
(v) fork. 

B Terms superior to Use include either (1) Class or Genus (with or with¬ 
out “ Differentia "), or (2) Description (includmg colour, shape, size, structure, 
substance, etc ) , and are taken to denote a mental level of age X., eg- — 

(а) “ an animal," 

(б) “ a thing to sit on " , "something that you pick up your food 

with" (‘‘Thmg’’ and “ somethmg," however, are not 
accepted for “horse” or “mother.”) 

(c) “ a lady " (“ a woman ” is less common among poor children ; 
“ a parent " at this age rarer still). 

{d) “ one who cooks our dinners ” 

(e) “ got four legs " , “ it's silver " 

if) “ a piece of wood " , “ part of the furniture ” 

(g) “ an instrument to eat with ", “an article to sit on." 

The order of difficulty for Class (or other terms superior to use) is (i) 
horse, (ii) table, (iii) mother, (iv) chair, (v) fork. 

The variations in the age-assignments of definition superior to use 
depend largely on the inclusion of such rephes as B (6), (d), (e), and (/), 
under A rather than under B 

It will be seen that the distmction between A (c) and B (6) is somewhat 
arbitrary , but it seems to correspond with the spirit of Binet’s examples, 
and with a genume difference in mental level ^ Saffiotti appears to exclude 
description from definition “superior to use”; and many older defectives 
below the level of age X are prone to describe. 

Yerkes omits “ mother ” , and gives 1 point for definition by use and 
2 'or definition superior to use. 

[Many classifications of children’s definitions have been attempted For 
example, McIntyre and Rogers diacrimmato the followmg types • (1) Purely, 
Functional ; (2) Prelogioal Classification, with Function , (3) Pure Descrip¬ 
tion , (4) Prelogical Classification, with Description ; (6) (Pure) Classification, 
Logical, but with no Speoifloabion, (6) Logical Definition (Logical Class, 
specified by adding Description and Functions). No simple division pre¬ 
cisely corresponds with a difference of mtellect Logical relevance and com¬ 
plexity are perhaps most significant.] 


Dr Simon also accepts It 



43 


Emotional attitudes are often conspicuous in this test—older children 
are sometimes amused, sometimes confused, hy bemg asked so simple a 
question as “What is a chair ? ” , while “What is a mother ? ” often arouses 
emotional embarreissment. 

28. —Repeating Numbers. 

Procedure. “ Listen, and say these numbers after me.” 

(For use only after failure in fiist set ) 

“52947” I “€3852” “97318” 

EvaliMUon. One correct repetition out of three trials counts as success. 
(See p. 25, Test 2.) 

29.—Describing Pictures : Mere Description (D.) 

Procedure (See p 27, Test € B ) 

Evaluatiorh. The child should use phrases indicatmg actions and 
oharaoteristios. E.g , 

(i) “ They’re pullmg a cart ” 

(u) “ A man and a woman sitting on a seat.” “ An old man asleep.” 

(ui) “ A man standmg on a bed and trying to look out of the window ” 
“ A man loolung at himself m the glass.” 

30.—Repeating Syllables. 

(16 syllables) “ We are gomg for a walk ; will you give me that pretty 
bonnet P ” 

Procedure and Evaluation. (See p. 28, Tost 7, viu ) 

31. —Distinguishing Right and Left. 

Procedure. (1) “ Show me your right hand ” . . (2) “ Show me your 

left ear.” 

Evaluation The child must perform both correctly without any kind 
of help Hesitation and self-correction (without any hmt) are allowed , if 
by a slip the child shows his left hand or right ear, the experimenter waits 
a moment for a spontaneous correction, which is allowed to pass, but his 
manner of waitmg should not suggest that the first action was wrong If 
the correction is itself mcorreot, the child fads. 

[Termau adds (3) “ Show me your right eye ” ; and requires three 
correct answers out of three, or five out of six. Dr Lewis suggests left leg ] 

Note uncertamty or confusion, u,s distinct from ignorance ; and any 
cue or clue (hand used for writmg, hand marked by scar, etc ). If the child 
fails m right and left, can it distmguish up and down, a distmction that is 
usually far easier ? 

Note left-handed children, who sometimes are confused by hearing 
other children told that their right hand is the one they write with. 

AGE VII. 

32. —Recognising Missing Features. 

Matenala. Bmet’s four pictures of faces without mouth, nose, eye, 
and of a body without arms See Figure 16, (a), (6), (c), and (d), pp. 103-9, 
Appendix II. (m the view of Bobertag and others the eyebrow should be 
erased m the third picture) [Saffiotti adds a table with one of the distant 
legs omitted ] 
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Procedure.^ “Look at ih)8 [man’s] !ace. [Can you] tell me what hM 
been left out P And, for the others • “ What has been left out here P 
[or "in this drawing?”]. [The American translation—“ lacking ” or 
“ n'iwmg ’’—^is often unintelligible to English children Begm with the face 
without the mouth; proceed with eye, nose, leaving arms until last.] 

If the child says “ her body,” the examiner may reply . “ No, in the 
face ” (emphasising the last word), [or, “ Oh, I was only trymg to draw her 
face. What must I put m to finish the drawing of her face What 

have 1 forgotten in drawing her face f ” or pass to the fig^ire without arms, 
and then return to the faces. Similarly, an additional attempt is suggested 
if the child (with some accuracy) observes “ She’s got no teeth, ’ He s 
bald.”] Otherwise uo second attempts should be allowed with the same 
picture. 

[Terman begins : “ There is something wrong with this face It is not 
all there,” etc. j and allows help with the first picture—“ See, the eye is 
gone if necessary. Melville repeats “ What else ? ” until the child finds 
the correct reply, giving him five chances m all. 

Answers thus obtained, however, should not be counted for strict com¬ 
parability. Dr Simon expressly states that, havmg already drawn attention 
to the part intended to be depicted by the word “face,” which may be 
repeated and emphasised, the examiner should receive the reiterated reply 
“ body and arms ” as a failure. *] 

EvcdtuUion. Three correct answers with the four pictures are required. 
[For the last picture “hand(6) ” or “finger{8)” may be taken as correct 
(Melville). The whole should be done in 20 to 26 secs. (Bohertag).] 

The average order of difficulty is • (i) arms, (u) mouth, (m) eye, (iv) nose. 
But to commence with missing arms would suggest body and arms for the 
rest. 

Note references to what a profile drawing cannot show: “ her other 
ear,” etc. 


33.—Adding Hiree Pennies and Three Halfpennies. 

Matenah, Three pennies and three halfpennies, set out separately, but 
not in a row, nor all the pennies entirely apart from all the halfpennies. 
[Since an entirely haphazard order, such as Bmet and Simon imply, may 
occasionally favour some children «.y., when two halfpennies fall side by 
Bide, I arrange the coins, alternately and place them at the six corners of an 
imagmary hexagon.] 

[As they have neither haU-cent nor two-oent pieces, American mvesti- 
gators, copying Goddard, are forced to use stamps. Some examiners, even 
m this country, follow them. But, to English children, as to French, the 
stamp IS far less familiar than the corresponding coin.] 

Procedure. “ Count this money for me ; and tell me how much there 
IS altogether.” 

[Winch asks ; “ Suppose we had all halfpennies, how many would there 
be 1 ” This elicits the same number as the French , but is undoubtedly 
harder , and, therefore, seems leas strictly analogous. To use shillings and 


(') The wordlnK in Instruction lot this teat has proved unusually difficult to standardise Dr Simon’s 
comments on the present lorm are " ‘ Man's (face) ’ et ’ can you tell ’ ecmblent Inutile ? • te!t out ’ parait 
tropprdoise; toute (ols c’est peu de chose’, et • I was only trylns ’ semble eicessU ” Simply to repeat 
" In this face " In his sngeestlon 

(') I (ear, however that I have on thin last point been a little less rigid than Dr Simon would have 
•wlahed lienee, the present grading ot the test mar perhaps represent It as a little easier, than It actually 
ehould be. 
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florins would serve the same end better, if the child knew the florin was 
equivalent to two shillings ] 

Evaluation. No error and no repetition of the instructions 18 allowed. 
[Melville allows telling the child to “ point to each and say how much it is 
altogether ” This, however, usually evokes the answer “six.”] The test 
should be done in 8 to 10 sees. Binet adds •. “ It is useless to wait 
16 seconds.” 

Note the child’s method of “ counting ” (ask, if necessary, “ How do 
you get that answer 7 ") Does ha, for example, begm with pennies or half¬ 
pennies, counting by pennies or by halfpennies either adding by twos for 
the pennies, or merely counting twice to each one, or simply counting the 
SIX coins ’ 

Note outdoor activities bearing on this test (sellmg papers, “ running 
errands,” etc ), 

34.—Stating Differences lietween Concrete Objects. 

Procedure. “ You know what a butterfly is, don’t you ? . . And you 
know what a fly is P . . They are not the same, are they P . In what 
way are they not the sameP” [“What is the difference between a fly and 
a butterfly P ” If the child hesitates, add : “ They are different, are they 
not 7 Well, do you think you can tell mo what the difference is 7 "] * 

Most investigators translate Binet's word (“ pareil ") quite literally 
(“alike”). The awkwardness of such a phrase, however, seems to puzzle 
some children , I have not found any child troubled by the use of “ same ” 
for “similar.” To ask “How can you tell ‘glass ’ from ‘wood ’ ’ " will 
sometimes precipitate a reply, but the answer should not count, if otherwise 
unobtainable (Even if the child sa 5 is he does not know the objects, ask 
for the differences nevertheless. Encouragement is particularly necessary 
m this test.) 

The following words are suggested by Bmet; and the differences between 
them should be demanded m order:— 

(i) fly, butterfly ; 

(u) wood, glass ; 

(m) paper, cardb^d. 

[So much depends upon the child's familiarity with the particular objects 
that, for a genuine test, more objects are desirable . e g., horse, donkey, 
tram, bus , apple, orange, etc Wmoh uses (i) milk, water , (ii) wood, iron ; 
(m) cow, sheep. Terman uses' for (ui) stone, egg. Yerkes uses apple, 
banana for (i) ; and paper, cloth for (in) ] 

Evaluation Two out oI three statements must be correct Any true 
difference, though trivial, will pass But if the child repeats the same differ¬ 
ence, eg., “it 18 larger,” it is insufficient [Note the stereotypy, and ask . 
“ III what other way are they not the same 7 '*] Often a child takes a 
mmute for one reply , but if he takes longer than two minutes for all he 
fails. [Allow 20 secs each (Goddard, Whipple), But this is plainly too 
brief to be comparable with Binet’s recommendations ] However, os 
Dr. Simon observes, m this test le temps est peu important. 

[Yerkes allots two points for each reply ] 

The order of difiSculty is as above, except where children are unfamiliar 
with butterflies. 


(^) Br 8imoD expresaljr does not authorise ibeee euggesUoiis 
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35.—Writing from Dictation. 

Materials. Pen, ink, paper. 

Procedure “ Will you write this down for me on this piece of paper ? 

‘ The pretty httle girls.’ ” 

[Apparently the phrase is to be uttered as a whole, and not dictated 
word by word , but it may be repeated ] 

Evaluation The words must be separate and sufficiently legible (and 
presumably the hpelling sufficiently accurate) for the words to be read by 
a person who did not know what had been dictated. 


AGE VIII. 

36.—Reading and Reproduction. 

Materials. A translation of Binet’s passage, prmted or typed m three 
paragraphs, with English place-names and money values substituted for the 
French (See Figure 17, p. Ill, Appendix II ) My translation is somewhat 
easier than the American versions. These often translate French words of 
Latin origin by English words from the same roots The latter are far less 
familiar to English children than the former are to French.^ Even with 
this simplification some of the words are unusually difficult for children of 
the age for which it was mtended 

Procedure, “ [Will you] read this for me [please] P ” Two seconds 
after the reading is finished, remove the passage, and say . “ Tell me what 
you have been readmg about.” 

[Many investigators rfead the passage to the child, if he cannot read it 
fairly well himself. Bmet, however, says : “ If the child cannot read the 
more difficult words’ of the test . interrupt the exercise and consider 
the test not passed”’ Rigidly interpreted, this seems to mean that a 
complete failure to read, even incorrectly, more than one word results m 
failure Bub very few children, who succeed in reading the words with 
absolute correctness, fail m recalling more than two facts Hence, a little 
leniency m the mechanical part of the readmg seems advisable, particu¬ 
larly m the rendering of ” 150,000,” ‘‘ 6th,” and perhaps “ September.” 
Dr Simon agiees peu imporie sa mamire de lire."] 

Bmet deliberately sets no time-limit, as speed depends upon school 
practice. He gives in round figures, roughly correspondmg with those 
found m my own experiments with the translated version, the following 
average times for readmg the French (63 words) :— 

At 8 years . 46 secs 

At 9 years .. 40 secs 

At 10 years 30 secs. 

At 11 years ., 25 secs. 

Ho child, he adds, can recall six items unless he can read the passage m 
one mmute at most. 


Evaluation. Each correct phrase or word as indicated below consti- 
tuto one Item Record their number, and if possible the whole reproduction 
veTbaiim If a child mvents statements that have not been read, these 

(‘1 The vmdB oaed. aura Dr SlmoD. should be those catreat la otHwy apeeoh. 

P 212 Blnefs words ere “lee mota eeeee 


h» ‘ ®n etui reproduce the required number of iteme correctly. 

h9 PUMS Ho ifl. howerer. not to be eMUted In the reading. 
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bhould be noted m the detailed record Inaccuracy in the reading itself does 
not count against the child 

A. Recalls two ^tems. (Age VIII) 

B Recalls six items (Age IX ) 

The following arrangement of the passage indicates iihich words or 
phiases count in the marking as unitary items The total number of items 
IS twenty ^ Words or phrases in parenthesis are, more or less, repetitions 
of pieceding poitions , and are, therefore, not to ho coimted acain 

THREE I HOUSES [ ON FIRE [ 

London, | September | 6th. | 

A big I (fii'e) last night | burnt dowm or destroyed (throe 
houses) I in the middle of the city | 

Seventeen families | now have no homes. | (The loss is more 
than) 150,000 pounds | 

A young barber |, who saved |a baby | in its cradle |, was 
badly | hurt | about the hands | 


37,—Answering Easy Questions. 

Procedure “ Tell me this ” : 

(i) “ [Suppose you have to go somewhere by train]: what must you dO’ 
it you miss the tram P ” . . 

(u) “ What ought you to do, if you broke somethmg that belonged to 
somebody else P ” 

pu) “ If one of the other hoys (girls) hit you by accident, without 
meaning to, what should you do then ? ” . . 

If no answer is given, repeat the question as usual, not sternly, but pleasantly 
prefixing . “ Did you catch what I said V ” Do not vary the wording 

I have adopted the above form (“suppose you “if you . . ") 

for the more usual and more literal version (“ when you . . ’’), because so 

many children do not m the latter case grasp that the examiner la putting 
an imagmary case, the Fienoh (“ quand on," not “ quand tu") implies 
this. The phrase “when one . used by some translators, soems quite 

out of the question m addressing little children “ The preliminary clause 
adopted in the first question (“suppose ”) makes the question fairer 
for those who by some accident have never been in a tram ; and i endors 
certam inadmissible replies, which otherwise would m actual life be correct 
(eg, “ take a ’bus ’’ or “ tram ”), rare among intelligent children, and their 
conventional rejection more legitimate On the other hand, it slightly 
emphasises the personal note of the English “ you ”; and, m making the 
question a trifle less general, makes it perhaps a trifle more easy. 

I have rearranged the questions m order of mcreasmg difficulty. Such 
rearrangements are desirable, not only upon general prmciples, but also to 
economise tune ; if the cliild fails utterly over the first, the busy exaramer 
will not ask the remainder, since such a child is not likely to answer both of 
the harder questions. 

(’) Blneb does not reokon tbe number ol the moutb ae a sepiuate Item and aceoidluslr obtaioe a 
maximum of only nineteen 

(*) *' If toe '* is a fairer rendering, and more natural in the first question 
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Evaluation. Two out ot tliree must be answered satisfactorily 
(i) Satisjactory Answers —[By convention, must always imply waiting 
for the next tram ] E g., “ Wait for another ” “ Take the 

next ” [“ Take a taxi."] 

Unsahsfactoiy Answers, —“Bun after it.” “Try not to miss it.” 
“ Go home again " [Terman accepts the last for isolated locali¬ 
ties with but one or two trams a day,] 

(ii) Satisfactory Answers —Imply either restitution, apology, or con¬ 
fession [Terman lejects confession without apology Bmet, 
hnnever, expressly accepts the reply “ acknowledge it ”] Eg, 
” Pay for it " “ Own up ” “ Buy another.” “ Ask to bo 

forgiven ” “ Say I was sorry " [“ Tell mother ” is acceptable 
only if the boy assumes the article belonged to his mother.] 

Unsatisfactory Answers —“ I should cry ” “ Mend it ” “ Hide it.” 
(ill) Satisfactor^f Answers —[Imply either ignoring or exeusmg the act.] 
Eg, “Do nothing ” “ Forgive him ” “ Tell him to be more 

careful ” 

Unsatisfactoiy Ansu ers. —“ Tell teacher.” “ Hit him back.” 

Bmet give-, a imu'h fuller list of questions in his 1905 version , and 
appends a mure complex method of evaluation [See 1905 scale, transl. Kite, 
p 124, el seq ] 

The a\ orago order of ease is as above, the first being, aeoording to my 
figures, more suitable for age VII [For age VIII Terman includes nos (u), 
(ill), and no (1) from Test 60 , and requires two out of three to be correctly 
ansnored, Ko (i) from the present test ho assigns to age VI Yerkes omits 
(ill) and allots 2 points to each reply.] 


38^—Counting Backwards, 20— 1 . 

Piocedute. “ You can count, can’t you—1, 2, 3, and so on ? Now, do 
you think you could count backwards P Start at 20 and go on until you 
reach 1.” If the clnld does not understand, “ Count like this : 20, 19, 18,” 
proceed no further. ’ 

[Dr Simon asks the weaker children to count forward first. Yerkes 
suggests that the experimenter always count from 26 to 21, and then pause 
for the examinee to continue.] 

Evaluation One unoorrected error (either of omission or inversion) is 
poTiiutted Binet allows only 20 secs.,‘ proceeds m the instructions only 
tu 19, and inipliert counting to 0 But Di. bunon writos definitely that the 
umis.>ion of roro is not an eiror [Yerkes allows 30 secs , Terman 40 secs,, 
both, with Goddard, Bobertag, and others, accept counting to 1. He gives' 
4 points if the child can count from 20, 3 from 15, 2 from 10, 1 trom 0 
Bubertng and Terni.m would not be "pedantic about the time-Umit ” in this 
tost.] Tho child who thinks out tlio numbers by counting up from 1 each 
timo t uls 

Note especially if a child, after perhaps counting backwards for two or 
tliioe numbers, loses tlie “guiding idea,” and starts counting forward. 

Note also if the child has been specifically taught this axerciso in school. 


39.—Giving Full Date. 

Procedure. “ What is the date to-day P ” If tho word “ date ” is not 
understood, ask in detail “ What day of the week IS it to-day ? ” “ Whnt 
month IS itP » » W hat number of the month ? ” “And what year ? ” 

Cl In practice, nppircntlr, hall a minute of more wae often allowed. 
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[These supplementary questions make the test somewhat easier, but, 
though not expressly suggested by Bmet, seem to have been adopted by 
most exammers m actual practice.] 

EvalwiUon. All four items must be correctly given , but an error of 
three days either way u, allowable for the day of the month (unless that 
involves an error m nammg the month). [Presumably, if the child remembers 
mechanically that it la “ the fourth month,” but cannot explain that this 
month is April, he fails ] 

Note, for this test especially, any mfluence of school mstruction , also 
clues peculiar to specific dates {e g , the child’s own birthday, or some other 
anniversary) 

The average order of ease is (i) day of week, (n) month, (in) year, 
(iv) day of month. 

[An applied problem, curiously difficult even for supernormals, is 
“What la the year now ? . How old are you ? . . Then, m what year 

were you born ? ”] 

40.—Giving Cbange. 

Mat&nala All the commoner current coins (Jd , ]d , Id , 6d , 2s , 2s Cd , 
10 s £1 and Is , and, in addition, the three pennies and three halfpennies 
The five boxes used for the weights. 

The shilhng is kept by the experimentei to pay for the box The rest, 
with the boxes, is placed near the child Apparently it should bo impossible 
to give the correct change m pennies and halfpennies alone, t c , m coppei 
without silver,^ although the money actually mentioned by Binot would 
allow It ’ 

Piooedure. “ Now, shall we play at shop for a change P You shall be 
the shopkeeper. Here are some boxes for you to sell : and here is your cash. 
See how rich you are. Now will you sell me one of your boxes P How 
much are they each ? Twopence, shall we say ? Well, here is the money. 
Can you give me the right change, please ? ” (Tlie experimenter holds out 
his hand for the money. Note, however, that he should not inform the child 
what coin he is oflermg him The long explanation is Bmet’s For rapid 
work it IS perhaps unnecessary But it makes a pleasant relief to a tedious 
senes of short injunctions, such as may hate been given for pi eoeding tests ) 

Evaluation. The child must actually hand over the right amount 
(sixpenoo and fourpence in pennies or m pennies and halfpennies), merely 
stating it correctly as “ tenpence ” does not count. 

[Terinan gives three verbal problems without coins (4 c out of 10 c , 
12 c out of 15 c , and 4 o. out of 25 c.) , and requires two coiroct answers 
cut of three ] 

Note the child’s mental and practical procedure ; ana out-of-sohool 
activities that may have helped him 


(') Cf Bulletin (tr Town), Method ol Measurtna Development, p 39, and 1903 scale (tr Kite) Dcielop- 
wewi of Inlilhacnce, p 210 

In Dr bhnon’s procedure. If 1 am correctly informed there U usually a sou missing, when the child tries 
to make up the money in copper onb Dut a rigid niUformfly docs not seem to ha^e been felt so necessary 
^^Ith the ) renrh coins Among the translations of this test there are countless variations lu inaterinls and 
instructions (See nbo\e. p G ) 

i*) ff Toivn, loe al ,p JiJ Kite, p 21S (the '*8lxtj>fl\e centimes ” appears by oversight to Include 
the fifteen in topper previousl) mentioned “ Further apart' seeios a uiistranBlaiion for " de plus ) 
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41.—Repeating Numters. 

Procedure. “ listen, and say these numbers alter me,” 

(For us>e only after failure m first set ) 
“250864” I “863916" “471582" 

Evaluation One coriect repetition out of three trials counts as success- 
(See p 25, Test 2 ) 

[The repetition of six numbers was moluded by Binet m neither the 
1908 nor 1911 scale Most mvestigatois have used it for practice , and it 
iS dohmtely embodied in the veisintis of Goddard, Yerkes, and Terman.] 

AGE IX. 

42.—Naming Months, 

Procedure. “ [Can you] tell me all the months o£ the year P ” [If the 
child IS silent, Terman and Melville do not allow exarnmer to start him by 
saying, “ Januaiy ” , and Dr Simon is disposed to agree with them ] 

Evaluation. Binet allows 15 sees and one error. [Terman requires, 
m addition, two out of three “ check-questions,” or applied problems, to be 
answered correctly, e.g , “ What month comes before April ’ ” , . . “ before 
July ’ ” etc ] 

Average order of ease is January, February, December, March, 
Novoniher, April, July, May, September, June, October, August—the last 
five being those most often omitted 

43, —Naming Nine Common Coins. 

Materials. Nine coins, all placed in a row on the table with the beads 
Upwards l .‘imilar coins should not be adjacent, and the commoner coins 
of any one metal should not he named first 

[Order upon table : }d , 23 , lOs , Cd , Jd . 28. 6d , Id., Is., £1 ] 

While ciiuent One Pound and Ten Shilling notes nuibt ho allowed 

Procedure Ask “ What is this P ” pointing to each in succession. 
Neither examiner noi child should handle them or turn them over 

Evaluation All nine should be named correctly in 40 secs. If an 
error is attiiliutablo to passing confusion, Bmet allows a second trial of the 
whole series after a few minutes [An mberestmg variant is to ask the child 
to pick out certain coins by name In cases of confusion, Melville asks 
ceitain catch-quostions “ Have you evei seen a l-dollar bill ’ ” (or other 
notes or coins which do not exist) ] 

Average older of ease is . Id , Jd , id , Is , 6d., £1, 10s , 2s Gd , 2s , 3d., 
5s , 4s ) [The busy examiner w-ill observe that failure oi success depends 
chiefly upon the florin, and occasionally, if this is not confused with the half- 
ciQwn, upon the lialf-soveieign It is. unwi&e, however, to put the florin the 
fhst of all ] 

44. —Reading and Reproduction. 

Mecclls Stx Items 

Proceduie and Evaluatton (See p. 46, Test 36 B \ 

45.—Defining Concrete Terms by Class or Description. 

Procedure and Evaluation (See p 40-3, Test 27, B.) 

The child's replies should be entered in full for subsequent reference 
in tne ciotailed record. 
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AGE X. 

46.—Arranging Five Weights in Order. 

Materials 6 boxes, identioal in colour, shape, and size (about 1*6 x 
2"6 X 3 6 cm , or ^ X Ig X 1 inches), and loaded with shot and cotton¬ 
wool or candle wax to weigh, without rattlmg, 3, 6, 9, 12, and 15 grams 
(approximately one, two, three, four, and five-tenths of an ounce, or, more 
exactly, 46, 93, 139, 185, and 231 grams) To assist checking the correctness 
of the arrangement, key letters, e.g , B, I, N, 32, T, rather than numbers or 
the true weights, may bo written in order on the bottom of the boxes. 

Procedure “ Do you see these boxes ? They all look the same. But 
they don’t weigh the same. Some ate heavy and some are light. I want you 
to find the heaviest and put it here. Then find the one which is a httle less 
heavy, and place it next; then the one which is still less heavy ; then the 
one which is lighter still ; and, last, the one which is lightest^ here.” (Point 
m each case to the appropriate place ) [Add, if the child fails thiough 
hesitation “ Do you understand ? Here the heaviest, then the next 
heaviest, then a lighter one, and then a lighter one still, and the lightest of all, 
here—all in a row according to their weight.” But do not record the result 
thus obtained as an unqualified success. Bmet explicitly says • “ Some do 
not understand our instruction and remain motionless So much the worse 
for them." “] 

Allow three tiwls, if necessaiy, mixing the boxes in haphazard order 
again before each fvooh trial 

Evaluation The arrangement must be absolutely correct in two OUl 
of three trials ; and the whole accomplished in three minutes. 

Of special interest and perhaps of even greater diagnostic value is the 
subject’s procedure. Does he (a) fail to attack the tost altogether, remain¬ 
ing motionless—piling up or playing with the boxes; (6) grasp the idea of 
series, but not senes by weight —arranging the boxes in a row haphazard , 
(e) fail to grasp the idea of a descending eeries—^pickmg out the lightest and 
heaviest, or heaviest only , (d) fail to find an adequate method—picking 
out weights by absolute impression, (c) pair them all systematically; 
(/) fail merely to distinguish the differences of weight—through haste or 
poor sensibility (for methods of discrimmating weights, see above, Test 19, 
P ®^) i (p) correct the arrangement of any individual weight as he goes 
on, or {h) verify the arrangement of the whole series, when he has finrshed ? 
[The test seems improved if the diilerencos in weight are more readily dis¬ 
tinguishable, and the task thus made purely a logical rather than partly a 
sensory one.] 

[Yerkes allows two trials ; and gives 2 points if all the weights are 
correctly placed, and 1 if all but one are correctly placed.] 

The average order of ease is: (i) 15g, (ii) 3 g., (lii) 6g, (iv) 12 g., 
(v) 9 g ’—the fifteen-grain weight being nearly always correctly placed, and 
the nine-gram most frequently wrong. 

(') Dr Simon mites " Your /Inal Indication. ‘ lleUtest of all ‘ ” (my oriainal uhrase) '• aids the child 
too ranch ', and suggrats “ here one a little less heavy, and hero one a little lees heavy, and so on ” Blnet. 
however. Bpcclftcs the Anal weight by the suncrlattvc 

(•) 1008 eoala loe cil, p 221 

C*) The ease of the midmost, and, next, of those adjacent to It, has been described as “ probably a general 
psychological law common to all series ” It is, of coarse, due simply to the fact that, for the heaviest or 
lightest, there is only one weight differing from Itbr only 3 g .while for the other throe there are two . and 
lor the midmost only are there two differing from It by only 8 g. The ease of 3 g . as contrasted with lie . 

sSeX fmTe'w“wt‘tat“' 
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47.—Sentence Building with Three Words. 

MalenaU. Paper, pen, ink , and a caid with “ London, river, money 
written on it.' 

Procedure. “ I want you to make up a sentence ior me with these three 
words in it — London, river, money.” Hand the card to the subject, and 
repeat; “London, river, money. Write a sentence contaming those three 
words.” [Add, if the child fails through hesitation • “Just tell me some¬ 
thing with those three words in it.’’ This, however, which constitutes an 
explanation of the word “sentence," is expressly disallowed by Bmet.] 
JBinet suggests readmg the words several times , and msists that something 
be written, whether it satisfies the child himself or not. Outside London 
it is customary to employ the name of the nearest torni that is on a river, 
but the change seems scarcely necessary. [Most Ameiican investigators, 
following Goddard, conduct this test orally Bmet’s written procedure 
handicaps many backward children who would otheiwise pass ] 

[Yerkes emphasises that one sentence is desired. Terman explains “ sen¬ 
tence ’’—“ a sentence is made up of words which say something ’’—and uses 
(i) boy, ball, river , (u) work, money, men , (m) deserts, rivers, lakes , and 
requires two out of three to be satisfactory.] 

Evaluation. Allow one mmute “for finding che sentence" “Three 
quarters of it should be written within that time " (Bmet). 

A One Idea or Sentence indicates a mental age of XI., eg., “In the river 
at London I found some money ’’ “ In the mmt which is near the river at 
London money ls made " “ The river is a source of much money to London. ’ ’ 
A set of sentences in which the thought is well co-ordinated into a unitary 
story or description passes. “ London is a big place It has a river in it And 
many people come there to make money." Bmet cites stories of between thirty 
and forty words With an intelligent child the key-words occupy leading 
positions in the thought, which has clearly been suggested by them 

B. Two Distinct Ideas or Sentences indicate a mental age of X.; e.g„ 
“ London has money and rivers ’’ “ There is a river in London ; I should 
like some money," 

0. Three Distmct Ideas or Sentences constitute a failure , e.g , “London 
IS a toivn , (and) there is a big river , (and) some people have money." 
[The addition of " in it " to the last two clauses would constitute a success.] 

Enter “ 1," “ 2," or “ 3 ’’ according to the number of sentences given , 
and, in the detailed record, enter the sentences written and the time taken. 
At least three-quarters of the test should be written m a minute. 

Bmet (but not Terman) expressly accepts sentences of types A and B 
even when absurd , eg , “ London is a city of money by the rivers.’’ “ In 
London there is money, which has a large river.” They mdicate, he observes 
weakness of judgment, but at the same tune a mental age of X or XI. 
Complete omission of one or more words fads. 

Yerkes gives 4 pomts for one sentence, 2 for two sentences. 

Note, in addition, (i) the definiteness of the statement, and (ii) the 
logical mtunacy of the associations formed, both with one another and with 
the key-words—pomts which, acoordmg to certain investigators, are par¬ 
ticularly significant of intelligence.* [Bational, rather than grammatical, 
coherence should have been made the basis of evaluation.] 

(') The last two words are not a nreclaa translation of Blnefs words—/ortBne, ruiaieau; but the words 
selected by some translators fortune," " setter "—do not conform to Ur, Simonas criterion, which he 
repeats for this teat, nsnoely, that the Enillsh words should yield, as far as Is possible without alterinr the 
general nature of the test, the original ago asalgmaenta The card, I gather, Is not always used 

(■) For a detailed study of the teat, see Meumann, “ Ubet elne Neue Metliode dec lutelllgenz Prllfung,” 
Z fUr Md Pavch . 1012. p 115 
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Bmet states that this is one of the rare cases in which a child may 
succeed by having heard of the test from another child Should there be 
any likelihood of this, ask at the outset “ What do you think I have been 
asking the others to do with these words ? ” and, if necessary, substitute 
other words. 

48 —Drawing Two Designs from Memory. 

Materials. Binet's two designs, drawn previously on a single card or 
sheet, kept out of sight until required A pencil and plain paper. A watch 
showing seconds (See Figure 18, p. 113, Appendix 11 ) 

Procedure. “ There are two easy drawings on this card. I want you 
to look at them very carefully until I take them away ; and then try if you 
can draw them both from memory on this paper afterwards. You will only 
see them for a very few seconds. Now look at them both carefully first of all. 
Ready? Now ' ” The drawings are held steadily in front of the child, the 
truncated pyramid on the left, for exactly 10 secs. ; and then taken away and 
ooncoalcd “ Now try and draw them for me here.” 

[The plain paper should be previously placed leady in front of the child 
so that he does not forget the designs while paper is found The pencil 
should be held out to him with the left hand, as the drawmg is turned over 
with the right If the pencil is handy at the start, the child may disturb the 
test by mistakenly attemptmg to copy them in the middle of the exposure.] 

Evaluation. (Sec Figure 0 (a) and (ft) ) The whole of one and a half of the 
other must be reproduced with fair ecu rertness No second attempt is allowed 
Neatness of drawmg does not count The examiner must bo careful not to 
interpret “ fair exactness ” more strictly for older than for younger children 
The standard accepted in the case of this tost is thus lar below' what the 
uninstructed teacher would accept as a satisfactory repioduction 

Several prmted versions of the tests leproduco sample drawings 
for guidance in evaluatmg the results. Bluet does not If the examiner 
13 in doubt, he may award the child a fraction instead of cither “ 0 " or “ 1.” 
[Yerkes allots 3 points to each design according to their degree of merit 
Melville gives sample drawings obtamuig full, half, and no marks respec¬ 
tively But for the Greek key pattern his second “ no mark " sample appears 
better than his second “ halt mark " sample.] 

I suggest the following rough rules — 

A. For the Greek Key Pattern to count as “half-correct," the drawmg 
should show one only of the followmg errors ■— 

(1) omittmg or wrongly reproducing the right or left half of the draw - 

mg , or, 

(2) omittmg the three centre lines ; or, 

(3) omittmg one or wrongly loproducmg one or liotli terminal 

squares, or, 

(4) substitutmg curves for right angles ; or, 

(6) inverting the whole figuie 

Two such mistakes (e.ff., omitting the central pillar and twisting one 
“curl ” outwards) constitute complete failure for the test. 

B. For the Truncated Pyramid to count as “ half-correct,” the drawing 
should show four of the followmg errors — 

(1) omitting or reversmg the lateral decentralisation, 

(2) substituting squares or upright oblongs for the broad oblongs, 

, (3) omitting one of the twelve lines ; 

(4) jommg one of the oblique lines to the side of one of the oblongs 
mstead of to the corner ; 

(6) doublmg the relative size of the inner oblong. 

Five such errors result m failure. 



Figube 6 (a). 

Test 48. Memory Drawing. Evaluation of Results.^ 

(a), CJuldren’s Reproductions of the ‘Frustum ’ or ‘ Truncated Pyramid.’ 

(i) Successful. 












Figure 6 (b). 

Test 48. Memory Drawing. Evaluation of Results * {continued), 
(b). Children’s Reproductions of the Greek Key Pattern. 


(i) Successful. 



(ii) Half Correct. 

O W' Hl 

(ill) Failures. 



(^) TbeaboTC examples are not given as typical reproductions, but catbet as borderline eases where 
judgment has been lound dlfflcult, to illustrate the %niewhat conventional application of out arbitrary 
principles of evaluation Thus the succes«/ul reproductions arc moatly poor ones, and the fail urea good ones 
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Thus, a non-truncated pyramid (with the four lines of the inner oblong 
omitted) passes as half correct if the oblique Imes meet in a point distinctly 
displaced from the centre of the larger oblong, otherwise it fails. 

The size of the drawings, absolute, or relative to each other, their position 
relative to one another, the slight vertical decentralisation of the truncated 
cone, and (at any rate withm wide limits) the relative size of the parts of 
the Greek key may be disregarded 

As regards difficulty, with the copy we have used, the truncated cone 
is drawn successfully with far greater frequency than the Greek key pattern 
A further investigation has shown that this is due to two factors. First, 
the figure on the left tends to attract attention first and most of all This 
factor is the only one mentioned by Bmet as operative. Reversing the 
position, however, reveals that, in addition, the truncated cone is easier 
intrinsically. The reversed arrangement, therefore, should, and in fact very 
nearly does, equalise the net difficulty of the two. To adopt this inter¬ 
change would be an obvious miprovement This may be effected without 
redrawing the figure, by simply showmg it upside-down ^ By some curious 
mischance, Bmet's illustration shows the truncated cone on the right®—the 
illustration being copied by Whipple,"* Goddard,* and by Terman ‘ Since, 
however, in the text Bmet expressly states “ the section of the prism is 
always represented to the left,” there would seem to bo no doubt that for 
strict comparability with Bmet's own procedure the arrangement I have 
prmted and have used is the correct one. 


AGE XI. 


49.—Explaining Absurdities. 


P)oc&dare. “Listen carefully to what I am gomg to say. There is 
somethmg m it that is reaUy quite sdly [and impossible*]. See if you can 
tell me what is wrong.” 

(i) “ ‘ One day, a man fell off his bicycle on to his head ; and was killed 
mstaiitly. He was taken to the hospital; and they fear he may never get 
better.’—What is there silly in that ? ” 


M * brothers—Jack, Tom, and myself.’—What is silly 

m that ? (Female exanvncn must preface this with “ A boy said to me ” 
or else substitute “I have three sisters—Jane, Mary, and myself.”) 


one. 


^I was a railway accident; but it was not a serious 

Only torty-eight people were kiUed.’—What is silly m that P ” 


(iv) “ ‘ Once the body of a poor girl was found m a wood, cut into 
eighteen pieces. They say that she killed herself.’—What is silly m that P ” 

STOW desperate and kill 

myself, I shaU not choose a Friday to do it on ; for Friday is an unlucky 


H“>I' on'* Feraald repreMnt Oils dteram UDSlde down, but with the nrlsm stIU 
cesuvc p *5 monosiaph oonWnlns^nnVnewSacli 


(*) Cl, Devehpmeni alIntellmmce Ht Kite) pp.eo.ise 
0 / Afeomriiki Development oj InteWoencellr, Town). FI* 8 


But In the Uutletinitisontherlsht Cl Method 


(') Momal of Mental Teilo, let ed, p. 48 
1005 and In the 1011 series 


The Greek Key pnttem represented on the left both In the 


(*) Blnsl'i Meaeurino Seole, revised edition, p 7 
C) " Trop precis ‘ BlUy ’ dolt BuBlrc ” IDr. Simon), 


(S) MeafurmenI of Intemoena, p 261. 



67 


day, and would bring me bad luck.” ’—[What is Soolish m what the man 
said P‘] ” 

[Teiman, following Binet a little more literally, begins “ I am going 
to read a sentence, which has something foolish in it, some nonsense ” (the 
plirase translates “ une betise ”) But it seems hardly desirable to read 
one’s tests, if it can be avoided ] 

In accordance with general prmciples, I have rearranged the questions 
in order of increasing difficulty 

[Whipple, Yerlces, and others, rightly objecting to the gruesome chaiactcr 
of the above, have substituted othei examples ] 

Evaluation Three absurdities should bo detected out of five. [Terman 
requires four Wallin allows about 2 minutes only for the 3 correct ansuois. 
Terman suggests about 30 seconds foi each , but time-lmnts should not be 
rigidly pressed If a child's first statement is not quite clearer coiuInsiMi— 
eg , “ myself is silly " in answer to (ii)—say “ Explain wliat you mean ” 
Otherwise allow no second chance ] 

(i) Satisjactoiy “ He couldn’t get well if he was already dead ” “First 
you said he was dead , andstlicn you said he wouldn’t get well again ’’ 

Unsatisfacioiy “They ought to have taken him to the mortuary’’ 
“If he fell off his bicycle he W'ouldn't fall on his head ’’ “Riding a hike 
before he could balance ’’ 

(n) Satisfactory “You have only tw'o’’ “You aie not jniir own 
brother ’’ “You shouldn’t count yomself.’’ 

Unsatisfactory ■ “ You should put youiself last ’’ 

(ill) Satisfactory “ It must have been serious if foity-eight wcie killed ’’ 
or “if anybody was killed ’’ “If it w'asn’t serious, only one or two would 
have been killed " Di Simon agrees with Melville, and would accept 
“ Forty-eight isn’t serious in war-time ’’ 

Unsatisfactory , “Poity-eight people couldn’t bo killed in a lailway 
accident ’’ 

(iv) Satisfactory “You can’t cut yourself into eighteen pieces.’’ “If 
she killed heiself she couldn’t cut hoi&elf up ’’ 

Unsatisfactory “ It is silly to kill yourself,” or “ to out yourself ” 
“Nobody could cut her mto eighteen pieces." “ Nobody would kill them¬ 
selves,” or “ cut themselves ” 

(v) Satisfactory . “ If he killed himself, the day wouldn’t matter ’’ 

“ He couldn’t have bad luck if ho was dead ” 

Unsatisfactory . “ He is silly to believe in bad luck ” “ Friday isn’t 
unlucky.” “Friday is all right because Jesus was killed on a Fiiday ” 
“ If he was desperate, he wouldn’t wait till Friday ” 

The average oidei of ease is as above, namely • (i) cyclist , (n) brothers 
(which IS often peculiarly harder for children of poor, illitoiato clah-.ch) , 
(ill) railway accident (which, however, seems easier for boys than lor gu)s) , 
(iv) girl’s suicide , (v) suicide on Friday (much the hardest , more suitable 
for age XII) 

The emotional attitude of the ohdd should be noted. 

50.—^Answering Difficult Questions- 

Procedure. “ [Can you] tell me this P ” 

(i) “ What should you do if you found you were late on your way to 
school P ” 

" Un peu plus precis que ce que nous demandons habltuelleipent" (Dr Simon) 

K 
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(u) “ K someone asked you what you thought o! a boy [or, it the 
Qxammee is d girl, of a girl]’' whom you did not know very well, what should 
you sayP” 

(iu) “ Suppose* a boy does something that is unkmd : why do we for¬ 
give him more readily if he was angry than if be was not angry ? ” 

(iv) “ Why should we judge a person by what he does and not by what 
he says P 

(v) “ Suppose you were gomg to undertake something very important: 
what should you do first of all P ” 

Repeat a question once, if necessary, but do not vaJ’y the wording. 

Evaluation. Allow 20 secs, for reflection on each question. Three out 
of five must be answered satisfactoiily. 

(i) Satisfactory .* “ Hurry ” or “ Run." [“ Go straight to school " may 
be accepted, if it appears that the child sotnetimes plays or carries out 
errands on its way.] 

Unsatisfactory By convention, anything not embodymg the idea of 
hurrying. “ Get the stick." “ Leave earlier." “ Get up sooner next time." 
“Ring the bell." “Gat a note to excuse me." 

(u) Satisfactory ; Anything that suggests the need of makmg an enquiry 
or withholding an opinion “I couldn’t say anything ’’ “I could not tell 
hun without finding out,” “ Tell him to ask somebody else.” “ Say what 
I know and no more " [“ I should say ‘ I do not know ’ ” seems a satis¬ 
factory statement, but see next paragraph ] 

Unsatisfactory . Usually unintelligible . “ You must make up some¬ 
thing,” “ Say he’s rather nice.” [“ Say I don’t know his name ” is rejected 
by Simon as merely repeatmg part of the question, Cf. also Binet, 1908 
scale, tr. Kite, p. 226.] 

(m) Satisfactory • Anything suggesting that anger may constitute an 
excuse, however badly expressed ! “ Because he didn't know what he was 
doing “ Because he’d be sorry afterwards ’’ “ Because he lost his temper." 

Unsatisfactory; Anything suggesting disapproval of anger’ “He 
oughtn’t to get angry ” “ Because he might hit me again ” 

(iv) Satisfactory ; Anythmg implying words are more deceptive than 
actions, though both need not be mentioned : “ You con rely on his actions, 
but not on what he says ” “ Because he might not always speak the truth,” 
“Actions speak louder than words.” “Actions speak for themselves” 
“ He might bo boasting.” “ When he’s angry, he might say things he didn’t 
mean.” 

Unsatisfactory Usually unmtelligible . “ Because you can't tell.” 

“ You ought to speak the truth,” 


1^)1 have here retidereC ” une peraotine ” " bor oc gltl," because otheiwlae I find children may give tbe 
t ght answer (" I couldn’t say anythlnu' I lot a wrong reason—namely, because they assume nt once that 
since ho la a "person " (which to them implies an admtl. they could not in any case be expected to deUycr 
an opinion, though they might (as In no It) tacitly Judge him. 


(‘I Dr Simon thinks that In Prench, nt any tau. this form llternlly retranslated, would decompose tbe 
seutenco too much, and render it too easy In English, however, especially In class room English, “ suppose ’ 
is Practloatly a conditional conjunction He addsthnt the equivalence ol the phtnaea Is only to be judged by 
their effect (n practice upon the age assignments, and certainly, thus judged, my version does not make the 
uueatlons too easy Binet, Indeed in both the 1008 and lOU soalaa, placed this test St ago X 

(') Bluet uses the abstract nouns ■■ actions ” and “ words ” but with this form the replies turn very 
largely on the child’s accldeiilnl ta.nlllatlty with the proverb . " Actions speak louder than words •’ 
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(v) Satisfactory • Anjrthing implying preliminary preparation as to 
method (reflection, practice, seeking advice or help), or preliminary con¬ 
sideration as to expediency or possibility • “ Think it over." “ Ask some¬ 
one about it " “ Prepare for it." “ Say my prayers." “ Thmk whether I 

could manage it.” “ Ask someone to help me.” 

Unsatisfactory • Usually unmtoUigible : “ Not do it." “ Try to do my 
best." [Some say. “ Wash,” “tidy myself,” “put on a clean collar ” ; in that 
make it clear that you mean doing somethmg important, not going some¬ 
where important.] 

The questions vary widely m difficulty. The easiest is answered by 
three times as many children at this age as is the hardest The average order 
of ease is (i) late for school (more suitable for age Vll); (n) unknown boy ; 
(m) actions and words , (iv) forgiving angi-y blow (stated by Binet to be the 
hardest) , (v) undertaking somethmg important (m English, vague and 
difficult to understand, rather than hard to solve , more suitable tor age 
XII ) 

[For ago X Terman moludes only (iii), (iv), and (v); and requires two 
correct replies out of three. He assigns no. (i) to age VIII. Yerkes includes 
(i) and (m) from Test 37, and (m), (iv) from the present test; and allows 
case 2 points tor each satisfactory answer.] 

Emotional reactions shpuld be noted 

51.—Giving 60 Words in Three Minutes. 

Procedure “ t want you to give me as many words as you possibly can 
in three mmutes. Some children can give more than two hondred. Keep 
saying words like this till I stop yon ■ ‘ box, coat, tree, cart,’ and so on— 
any words you like. Are you ready P Now start.” If he breaks off, encouiage 
him by saymg : “ Very good. Keep on.” 

Note that the statement that some can give two hundred is deliberately 
inserted ; also give exactly the same four examples to every child. 

Evaluation, 60 words must be given exclusive of repetitions. If the 
child gives sentences, start hun again, saying : “ You must give separate 
words.” Observe the exact time with the second-hand of a watch. Count 
the words as they are given by a stroke or other mark for each. [Yerkes 
gives 1 pomt for 30 to 44 words , 2 for 46 to 69 ; 3 for 60 to 74 ; 4 for 
over 76.] 

It IS interestmg to record tne changes in rate (by starting a fresh group 
of strokes after each half-mmute), and the key-words of the child s various 
topics , it is seldom possible to put doivn all the words The average number 
of words given m the successive half-mmutes by those who nearly or quite 
succeed m the test proved m our experiments to be as tollows — 

1st 2nd, 3rd 4th 6th 6th half-mmute 
19 3 13 4 10 3 86 7‘3 66 words 

It will bo noted that more than twice as many words are given m the first 
minute as m the last. The test consumes a disproportionate amount of time, 
and, for rapid words, success or failure may often be mferred from the perform¬ 
ance during the first mmute alone. Bright children tend to mamtam a more 
nearly uniform rate , young or backward deolme very rapidly. 

The words themselves illustrate mdividual differences m mental con¬ 
tent m a most strikmg way.’ It is often mterestmg to keep this test until 

(*) The associative reaction, both In this and other forms, ban been extensively used by Freud and 
other psychoanalysts An elaborate early study was made by Binet, with his two daughters as subjects 
See L'Eiude ExpenmentaU de Vlnfelhg^ei esp Chapters II to IV 
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last, and at the close to ask the child how each word or topic came to be 
thought of Among girls the intrcsiiections are highly suggestive. Even 
without such cxf lanation.s, the examiner may note tho following a tendency 
to long themes, or to short themes constantly changed (a charge of topic 
with almost every word is, as Binet notes, characteristic of young and ot 
backward children , they exhaust an idea m barely naming it , on the other 
hand, bright children may be delayed by too persistent an adherence to tho 
same theme, when all the commoner associations with it have been ex¬ 
hausted) ; the general character of the ideas—objective or subjective 
(ego-centric) , the topic of the themes—objects in the room, objects 
seen at home, or out of doors, the child’s own person, recent memories 
(recent lessons, stones recently read), remote memories , the general nature, 
richness, and refinement of the vocabulary drawn upon—abstract words (often 
a sign of culture or mtelleet), unusual words, parts of speech other than 
nouns, repetitions (often suggestive of the mental stereotypy of .the deficient), 
tlie typo of connection between tho words (logical association—especially 
association by similarity, accidental association—of tune, place, etc , verbal 
associations—by rhyme, etc ) Occasionally, a sudden delay or other emo¬ 
tional reaction may suggest that the child has approached a “ complex ” 
(a system of strongly toned emotional ideas., more or less repressed) 

[Since so many children tend to enumerate smiply the objects that they 
see aiound them, some mvestigators requne the child to shut his eyes (a little 
embarrassing to a nervous child), and others to repeat only names of things, 
Terman prefers to work in a room as bare as. possible I understand, how¬ 
ever, that Dr, Simon does not consider such precautions important, and 
the child's natural tendency is itself of mteiost.] 

52.—Repeating Numbers. 

Procedure '< Listen, and say these numbers aSter me.” 

(For use only after failure in first set ) 
“9684751” I “4820305” “5928136” 

Evaluation. One correct repetition out of three trials counts as success. 
(See p, 25, Test 2 ) 

53.—Sentence-Building with Three Words. 

Materials Paper, pen and ink, and a card with “London, river, 
money " witten on it 

One Idea or Sentence 

Procedure and Evaluation (See p 62, Test 47 A ) 


AGE XII. 

54.—Giving Three Words to Rhyme. 

Procedure. “ Do you know what a rhyme is P When two words end 
with the same sound, we call them rhymes. ‘ Jill ’ rhymes with ‘ w»ii * 
beca^ they both end in ‘ ill.’ Do you understand P , . . Now can you give 
me three words which rhyme with ‘ obey ’ ? ” 

Bvalmtion. The child must give three genuine words that rhyme in 
1 minute. Bmet s instructions to the chdd ask for “ other words ” or “ all 
the words ” It saves time to specify three to the child. If the child gives 
nothing, or has not given enough, urge him by saymg : “ What (else) rhymes 
o ey ? Apparently disobey” may be accepted as one of the 
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three. Monosyllables (“play,” “bay”) are quite as correct as dissyllables 
(“to-day,” “away,” “hurray”) Some children lose time m searching for 
the latter only ‘ 

[Terman, Goddard, Kuhlman require 3 words to he given for 2 out of 3 
of the following “ day," “ mill,” “ sprmg " With these words Terman 
locates the test at age IX. Others use the word “ defender,” and locate it 
at age XV Others, again, require only two correct rhymes, or allow mins 
for the three, if the two have been given in 1 mm ] 

55 —Rearranging Mixed Sentences. 

Materials Three cards contaming three mixed sentences (See Figure 
19, pp 115, Appendix TI ) 

Piocedure “ Put these words in order, and find out the sentence which 
they make.” [Many children do not gather from Binet’s mstructions that 
they are to read out a sentence But he implies that not to undei stand his 
instructions is to fail If they fail, it is mterestmg to see if they would have 
succeeded with simpler mstructions “ Here is a puzzle for you Can you 
read what this card says ? ” (The child reads it as it stands ) “ You don’t 

understand what that means, do you ? The words are all mixed up m the 
wrong order Now do you think you could put them together m then proper 
ordei, and road them out so that they make sense ? ”] 

[If the child, remmiscent of the woid-building teste, mserts woids, say . 
“ No, you must not add any other words ” If, however, he omits a word, 
do not give him a second chance with the same exeiciso ] 

Evaltiaiion Two correct solutions must be given out of three Only 
1 minute is allowed for each 

[Yerkes allots 2 points to each reply ] 

Correct solutions are — 

(i) “ A good dog defends his master bravely ” 

“ A dog defends his good master bravely.” 

[“ A master defends his good dog bravely ” la, according to Bmet, 
“ poor ” and apparently incorrect Terman gives half credit to tlio two last.] 
(u) “I asked my (the) teacher to correct the (my) paper ” 

(ui) “ We started for the country early this mornmg ” 

“ This mornmg we started for the country early ”“ 

Most investigators accept a forced or rhetorical order e.g , “ Fur the 
coimtry this mornmg we started early ” 

The order of ease is as above , the last is distinctly harder than the 
other two. 


56 —^Describing Pictures ; Interpretation. 

Procedure. (See p, 27, Test 6, C.) 

Evaluation. The child goes beyond what is actually visible m the 
picture and mentions the situation or emotion it suggests. 

(i) “ They’re movmg ” “ They’ve a heavy load ” “ They can’t pay 

their rent ” “ A rag-picker ” 


(') Dr Simon aanctiona these sugeestions writing " Toutea oes remarciuea semWent iustes " 

(’) The more literal renderings o( the Trench Idioms, given by other translators, are In (11 ' courvge 
ously " for “ bravely," and In (1111 " at an early hour " for " oarly this morning ’ This alters the dlffloulty of 
the test as eomnared with the i'reneh results In a discussion on this point Dr Simon nrltea " ‘ Bravely ' 
convient tr6a blen Je orola que votre traduction ‘ this early morning ’ (sic) est olus accessible que notre 
expression ‘ de bonne heure ’ Je I’accepterals toute foie " 
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(ii) "Miserable," ‘ poor," “have no home ” “ The man is saying his 
prayers." “ Hia daughter ” (or “ wife ") “ i& sitting beside him ” “ A man 
in trouble." 

(lu) “A prisoner." “He wMits to get out" “He’s trying to see 
what's in the yard." “He’s lonely,” or “ thmkmg.” “A man on board 
ship ’’ 

AGE XIII. 


57.—Resisting Suggestion.* 


Materials. A book of six leaves with two Imes drawn m the same straight 
line on one page in each opening. (See Figure 20 (a) to (/), pp, 117-137, 
Appendix II) In the fiist three pains, the right h.ind line is always longer 
than the left, and oarh pair longer than the last, m the next there pairs 
all the lines are equal. The lengths are given on poge 77 

Procedure For the first three pairs • “ Which IS the longer of those 
two lines?” For the last three, without changing the tone “And o£ 
these ? ” the question being repeated for each pair 

Emlmiion Record whether child’s judgments are right or wrong m 
each case , pspecially with reference to the last three The child succeeds 
if he judges two ont of the three equal Bans to be equal. [In one version 
[Bulletin) the child is given J mark—^ e , one-tenth of a year—if he judges 
One of the last three pairs to he equal.] 

[Yerkes allots one point for each of the last three replies and accepts 
any resistance to suggestion, whether the child judges the hne on the left 
to be equal or greater than that on the right ] 

Note whether the child's errors seem attributable strictly to suggestion, 
to inattention, to impulsive heedlessness, or to a genume judgment that the 
equal lines are unequal after studying them. Note also any emotional 
reaction 


[As an index of intelligence there is now general agreement that this 
test IS comparatively worthless It is one of the very few omitted by Terman 
from tiiQ Sranford Revision Suggestibility is a most imppi lant cbaiactenstio 
for investigation m the case of backwaid or delinquent children But the 
particular forms of suggestibility that are operative m practical or social 
hfe aie not chcitod by such tests as the above A far better test is provided, 
■when the child is describing a picture from memory (“ Aussage ** or “ Testi- 
mony ’ test), by cross-examining him indirectly upon fictitious objects not 
really present m the picture (e g., m picture (i), “ Was the little boy wearing- 
a straw iiat, or a cap ? ’’) But the acceptance of suggestion will reveal itsoll 
accordimdy ^ examination , and should be noted 


58.—Solving Circumstantial Problems. 

Procedure [“ Can you guess the answer to this nddle ? ”] 

( 1 ) “ One day a womm, walking m Epping Forest, stopped stiU, ternbly 
lightened. Then she hurried to the nearest pohce-station, and 

if 1 hanging fioms the branch 

of a tree, a what do you think it was she saw P ” 

visitors. First, a doctor 

tShaSZ * clergyman. What do you 

thinK has been happening there ? ” 




Uimott) plus ptSoia quo notre aimple preposition 
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[Terman adds a third problem , and requires two correct out of three. 
There is, however, a general agreement that the above questions aie ill 
chosen ] 

Evaluation Both questions must be correctly answered. 

(i) Satisfactoj'y ’ Replies must contam the idea of someone hanged. 
[If the child answers “a man," “a dead person,” ask “How did he get 
up m the tree ’ ”] 

[A large number of children from better homes are at this age almost 
Ignorant of such tragedies, even from gossip or reading They reply “ It 
was only a bit of a sheet,” or “ a boy trymg to frighten her ” In such cases 
I would allow a second answer, first explaming : “ No, she was not a silly 
woman, easily frightened ” , oi “it was daytime ” , but insist on the con¬ 
ventional reply before scoring the answer as correct ] 

Unsatisfactoi-y “ A bird,” “ someone robbmg a nest,” “ an escaped 
German,” “ a monkey,” “ a serpent ” 

[Many mvestigators accept such responses as the last, if the child con 
explam them intelligently , eg , “the serpent had escaped from the Zoo,” 
or “ perhaps it happened m America.” The specification of a well-known 
neighbourmg wood, which should be substituted for “ Eppmg Forest ” else¬ 
where than m London (Binet spealcs of “the forest of Fontamebleau ”), 
excludes many of these doubtful replies ] 

(n) Satisfactory . “ Someone is dying.” “ He is very ill ” 

Binet accepts the latter , but it could be inferred from the visit of the 
doctor and clergyman alone. Dr. Simon, however, thinks “very ” implies 
a vague appreciation of the presence of the other visitors [If the child 
replies “ lU ” or “ very ill,” I would then ask: “ Why did the lawyer ” 
(and “ clergyman ”) “ come ? ” and accept only a logical answer withm the 
child’s range of knowledge Terman expects the child to understand that 
the lawyer came to “ make ” (read ?) the wdl and the clergyman to “ preach 
the funeral.” But much vaguer answers should, I thmk, be accepted , e g , 
the lawyer came to arrange about the man’s money, the clergyman to pray foi 
him , or both came because he wanted to confess something before ho died , 
but not, “ the clergyman was his son ” , the lawyer “ a friend of the family ” 
As a rule, unless the child fails to reply or replies very absmdly, I would, 
by convention, accept “ very ill ” and reject “ ill.” Iraagmative embellish¬ 
ments—e g , unwarranted specifications, “his child is dying,” etc —should be 
noted Occasionally a child can ingeniously and logically justify such in¬ 
ferences as “a murder,” “a marriage,” “a baby was bom ” (“the lawyer 
was employed to get the man to marry the girl ” . Terman) But, as a rule, 
these replies are mere invalid guesses 

Thus evaluated, the second problem proves somewhat easier, though 
comparatively few children in elementary schools connect lawyers specifically 
with wills ] 


AGE XIV. 

59.—Repeating Syllables. 

(26 syllables) “ The other morning I saw in the street a tiny yellow dog. 
Little Maurice has spoilt his new apron.” 

For Procedure and Evaluation (see p. 28, Teat 7, xi) 
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60.—Definiog Abstract Terms. 

Procedure ‘‘ [Can you tell me this ?3 What is [meant by^] . 

(i) kindness ? ” (u) “ . justice?” (m) “ . ■ chanty?” 

[Foi ' kiiidnc'is ”—undnubtedly an unsatisfactory stimulus-word— 
Verkes substitutes “ obedience," and allots 2 points for each reply Ternian 
substitutes "pity,” “revenge,” and “envy” for (i), and requires 3 correct 
replies out of 5 ] 

Evalimlion Two must be correctly defined out of three. 

Saiiifditoiy definitions— 

Fur (i). contain tlie double idea (or instance! of {a) affection, tenderness, 
pohtonoss, or Consideration, which is (fc) shown to others. E g., ” being polite 
or g(?od to others ” is coriect “ Being kind,” “ doing something good ' are 
infidrqiiote , 

For (ii), Gontinn the idea of treating people according to their merits, 
or of piotccting the innocent and their interests, or of punishing the guilty 
E g “ When you punish ivioked people,” “ playing fair ” , 

For (ill), contain the tw’o ideas of (a) pooi or unlortunate people, and (&) 
showing kind nf'..s to them. Eg," When you give poor people some money,” of 
“ gning alms ” 

It a c'lukl, in his reply, uses the same word or a derivative, e g., for 
“kindness," "bting kind to someone,” ask. “Yes, but what does that 
mean ? ” 


AGE XV. 


6t —Drawing from Imaginabon the Cuts in a Folded Paper. 


Maieiiala Two sheets of paper about 16 tm (6 inches) square A 
pencil One sheet has been folded in four like a letter ready for an envelope, 
and leopcned In the middle of the edge w'lneh presents but a single fold 
a small tiUngular iiotoh, about 1 cm deep, la drawn * (See Figure 7 {»).) 

Pi ocedure. “ Here is a sheet of paper that I am going to fold mto four.’” 
{The examiner refolds the paper while the child watches ) “ Suppose now 
I cut out a notch, ]ust here. When the paper is unfolded agam, what would 
it look like ? Will you show me on this piece of paper how and where it 
would be cut ? ” The examiner places the folded paper in front of the child 
with the corner showing the folds towards him, and the pencil-mark upper¬ 
most and visible The ciuld must not touch the paper shown to him, nor 
fold anothei sheet [Beware of saying “diaw the holes," as this of itself 
indicates that more than one hole is required.] 


ELdluution Two diamond-shaped holes should he drawn m a Ime with 
each othei, ono near the centre of each half of the paper. (See Figure 7 lb) ) 
[It appems indifferent wliether the perforations should he m a hori¬ 
zontal or in a vertical struiglit lino, or whether the inajtu axis of the tiny 


I'I Ur Snnmi vould iinlcr. " Wlmt la klisdniMa? • 

(^1 llintt B.oa ilroi'U but lila IlluattiiUon, unlike mine, shosa it actually cul mil 

(‘I lili.it a fuller Ilcior.ntum «f tbe proeeautc (1«03 eenje tr Kite, p b7) vnrlra anmewliat from the 

-itw iDiiyi.iiu ,/, r. -’an. will. ii. .It drat siBIit. Implies that the pacer IS tircsenUd already folded But I 

mdiruanu a tbunae „ the mcU,»l sas uet IntendU f.oddard. I am teW, folds the paper In Ct “ tU 
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Figure 7 

Test 61. Folded Paper. 


(a). Afj sliown 
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diamonds dia'vra should be vertxoal or horizontal To justify this I would 
suggest that the paper should always be square, and that angle of the notch 
be a right angle. Terman insists on the creases being drawn ; but disregards 
the shape ] 

Note if the child has been helped by special previous experience , e.ff., 
a course on paper folding 

62.—Giving Differences between Abstract Terms. 

Procedure. “ What ifl the difierence between . • ” 

A (i) “ pleasure and happiness ” . 

(ii) “ poverty and misery ” . . 

(ui) “ evolution and revolntioa ? ” 

[The words suggested by Binet (1911) are •— 

B (i) paresse, oisivet^ , 

(u) dvenement, avdnement (the latter variously rendered advent ” 

(Goddard) or “ prevent ” (Hney) ), 

(m) Evolution, revolution , and m 1908 scale .— 

C (i) pauvrete, mis 6 ri 0 , instead of paresse, oisivetd, and, in addition 
to (it) and (ill), as above— 

(iv) plaisir, bonhour , 

(v) orgeuil, pretention.] 

The additional pairs, however, are extremely difficult to translate satis- 
laotorily. For an efficient test it would probably be better to adopt and try 
out fresh pairs of words altogether. “Attention ” and “ mtention ” (Saffiotti 
and others) give far more satisfactory results than any of the words literally 
translated. In disoussing the selection of the three most appropriate English 
words. Dr. Sunon wrote “Texperienoe peut seule prononoer." My experi¬ 
ence and my experiments are alike in favour of the provisional choice sug¬ 
gested above. 

[Terman uses A (li), (lu), and B (i) (“lazmess” and “idleness"); adds 
“character" and “reputation”, and requires three correct replies out 
of four ] 

Evaluahon. Two out of three must be correctly answered. Good 
rephes should bring out an opposition or antithesis between the differen¬ 
tiating ideas , e g , in (i) “happiness ” should be contrasted as superior to, or 
more general than, “ pleasure ” ; in (u) having little money should be 
contrasted with being in misery or pam ; m (lu) slow change should be 
contrasted with sudden change But Bmet aUows mere differences ; e.ff , 
evolution is the movement of troops, revolution is an msurrection. [Terman, 
however, does not accept definition without a real contrast ] 

The average order of esffie is : {i) poverty and misery ; (u) pleasure and 
happiness , (ui) evolution and revolution. 

63.—Drawing tbe Reverted Triangle. 

McUenah- Paper and pencil for drawmg An oblong card, about 10x16 cm. 
(4x6 mohes), cut across the diagonal, as used for the divided card test. 
The card is first laid on the table before the subject with the cut edges 
touching. 

Procedure (See Figure 8 (a)) “ Look carefully at the lower Piece of this 
card. Suppose I turn it over and lay this edge ” (pomtmg to line A~C without 
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movmg the card) “ along tins edge ” (A—B of the upper triangle) ; “ and 
suppose that this comer ” (C) “ is placed just at this point ” (B), “ what 
would it all look like P Now I am going to take the piece away ” (remove the 
lower triangle from view). “ Imagine it placed as I told yon ; and draw its 
shape in the proper position. Begin by drawing the shape of the top triangle.” 

Evaluation. (See Figure S{b)) The essential points ate ■ (i) A C B must 
be preserved as a right angle ; (ii) A 0 must be made shorter than A B ; 
[ (ill) Safiiotti adds B C must retain approximately its origmal length, as 
the shortest of the three lines] 


AGE XVI. 

64.—Summarising Hervieu’s Reflections on Life. 

Procedure. “ Attend carefully to what I am gomg to read to ybu. When 
1 have finished 1 shaU want yon to tell me m your own words the meaning 
of what I read. Listen : 

“ ‘ Many opuuons have been given on the value of life. Some say it is 
good ; others say it is bad. It would be truer to say that it is just medium. For, 
on the one hand, the happiness it bnngs us is never so great as we should 
like ; and, on the other hand, the misfortunes it bnngs us are never so great 
as onr enemies would want ns to have. It is this nud-way guality that 
makes life fair ; or, at least, prevents it from bemg altogether unfair.” 

“ Now see if you can give me, m your own words, the sense of what 1 have 
just read to you.” 

[There are bo many different ways of emphasismg the words m the long, 
penultimate aentenoe—each impreBsmg the child’s mtelligence and memory 
m a different way—that I have ventured for uniformity to indicate by 
Italics where the stress should chiefly fall.] 

Evaluation. The central thought must be understood and these three 
ideas reproduced ; (i) Life us neither good nor bad, but medium, for (u) it is 
not so good as we wish, but (m) better than what others wish for us. The 
terms and expressions matter little. [Melvdle omits “ but medium ” os 
essential to (i). Bmet moludes it, but does not specify the central thought 
as containing three or more subordinate ideas.] 

Note whether the child fads through lack' (o) of comprehending the 
abstract ideas, or (6) of accurate memory (rarer). Note also mventions and 
embellishments 

65.—Giving tlie Differences between President and King, 

Procedure. “ There are three chief differences between a President of a 
Repubhc and a King. [Can yon] tell me what they are P ” [ - . . “ Can you 
thmk of any of them f "] 

EwauaUon. Two of the following differences, apparently, must be 
given. [Some consider Bmet required all of the first three ] 

(i) A Kmg inherits his crown (or, has royal blood); a President is 

elected. 

(ii) A Kmg is kmg for life ; a President’s term of office is limited. 

(') " C eat. cctte mMlooriU qul la lend Equitable " proved pecuUailr difficult to tender laltly. Moot 
teanalatoiB retain the same words. " mediocrity " aod " equitable " . but they have a more bookish rin* In 
Eogllsh ears Dr Simon comments " Any sligbt difference In meanlnk would be secondary and your 
ttanalatlon seems sufficiently close In difficulty and sense.” 
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(ill) The powers of a King are greater than those of a President. 

(iv) A Kmg 18 not directly responsible to the people; a President is — 
Added by Melville in place of (iii), [“ A President is head of a 
republic , a ICing is head of a monarchy or kingdom,” seems 
acceptable as referring to this difference ; though Terman rejects 
it, presumably as being tautologous.] 

Such differences as “a King has a crown ”, “a palace," etc., are not 
to be regarded as “ chief ” differences. 

[This test is obviously more suited to French and American children 
than to English The third difference is hardly true of an English king.] 


4 OTHER VERSIONS. 

Apart from the necessities of translation, most versions of the Bmet- 
Simon scale—^for example, the Vmeland Version, drawn up by Dr. Goddard, 
to whom the popularity of the scale is largely due—depart from the original 
only by an occasional attempt to improve the procedure or to amend the 
problems, and by the rare addition of one or two further tests Three 
revisions, however, are of a more radical nature ; and merit a brief notice. 

The Stanford Revision and Extension. 

The Stanford version^ contains nmety tests, six for each age-level from 
three to ten (each test eountmg as the equivalent of two mental months), 
eight for age twelve, six each for age fourteen, for “ adults ” and for 
"superior adults," and, finally, sixteen alternative tests Its salient virtue 
lies m the mclusion of many excellent tests, both fresh and familial, 
intended for the higher ages. In those individual cases where Bmet’s 
original problems yield, with the unmodified procedure, an incomplete or 
questionable result, these accessories will be found extremely fruitful. 

Tho new tests are as follows i For age IV., (1) discriminating forms 
(circle, square, triangle, etc )—a test origmally proposed by Kuhlmann ; 
(2) easy questions (" what must you do when cold,” " sleepy,” " hungry 7 ”) 
from Binet's 1906 scale, For age VII, (3) tying a shoestring round the 
examiner’s finger in a bow-knot (prepared model shown), (4) repeating 
digits from memory in reverse order—a test suggested by Bobertag—three 
digits for age VII , four for age IX , five for age XII, six for average adult, 
seven for superior adult. For age VIII, (6) marking with a pencil on a 
simple map the path to be followed in soarcliing for a lost ball in a circular 
field entered from a gate absence of plan fails, an imperfect plan (c.p., fan- 
shaped, wheel-shaded paths) is accepted for age VIII , an adequate plan 
(parallel paths with no intersection or breaks, e g , perfect spiral, concentric 
circles, transverse parallel paths) is required for age XII., (6) givmg simi¬ 
larities a test borrowed from Binet’s 1905 senes , two things are to be com¬ 
pared for age VIII. (wood and coal, ship and automobile, etc ); three for 
age XIL (snake, cow, sparrow, knite-blade, penny, piece of wire, etc.) ! 
(7) defining words, with a view to an estimation (by sample) of the size of 
the child's vocabulary . 20 words are to be defined at eight, 30 at ten, 40 at 
twelve, 50 at fourteen, 66 by an average adult, 75 by a superior adult; the 
wwds are taken from a prepaied list drawn up approximately in order of 
difficulty, ranging from “orange” and “bonfire,” to “retroactive" and 


(') n ir totimn. The hleaiuremenl a/ Intelltdcnct. Uartap * Co,. 1910 
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riQORE 8 


Test 63. Reversed Triangle. 


(a). As presented to the child (letters not to be shown). 



{b}. As dtawn by the child (letters not to be shown) 

B 
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“ theosophy.’’^ For age X., (8) Healy’s “ Construction Puzzle A "—a form- 
board oonsistmg of five oblong pieces fitting together into an oblong tray ; 
the material is an improvement upon the simple oblong card divided only 
into two triangular pieces, although Binet himself attempted similar puzzles 
with more numerous pieces and found them unsatisfactory. For age XII , 
(9) interpreting the morals of five well-known fables (“The Fox and the 
Goose,” “The Milkmaid and her Eggs,” etc.); two correctly mterpreted 
(or the equivalent m half-credits) are accepted for age XII,, and four for 
average adult level For age XIV , (10) folding a paper once, twice, etc., 
to SIX times, cutting a single hole in the folded edge, and requiring the 
subject to infer the general rule for discovermg from the number of folds 
how many holes there will be ; (11) three arithmetical problems (such 
as, “how much will seven feet of cloth cost at fifteen cents a yard "> ") , 
(12) mterohangmg in imagination the positions of the large and small hands 
of a clock (supposed to pomt origmally, e.g, to twenty-two minutes past 
six), and statmg the time then mdicated—a test first propomided by Bmet 
m the 1006 scale, and afterwards mcluded by Goddard and Kuhlmann. 
For “ average adults,” (13) statmg how many boxes there would be if a 
large box contamed, e g., three smaller, each m turn confcammg three tiny 
ones i (14) tranalatmg “ come quickly ” mto a diagram code from memory 
—suggested first by Healy and Fernald, and subsequently incorporated mto 
a revision of the Bmet scale by Goddard.* (16) comprehendmg physical 
relations (the path of a cannon-ball; the weight of a bucket containing 
water (46 lbs ) and a fish (6 lbs ) when “the water is holding up the fish ” , 
stating why to hit a quart can with a rifle is easier at fifty yards than at 
ten yards). For “superior adult,” (16) an mgenuity test (given, eg., & 
3-pmt and a 6-pint vessel to measure out exactly seven pints of water , and 
similarly with other vessels and other quantities). 

Other reforms are the addition of better or more numerous examples 
(e.fl'., for absurdities, and cuoumstantial problems), the allowance of more 
numerous trials , and the provision of a more definite method of scormg 
(e g., partial credits for partial success m certam tests) 

The final version of the Stanford Revision reached us too late for the 
new teats to be mcorporated into the present investigation. We are now 
attempting to adapt them for use with London children It appears likely, 
however, that considerable modifi^cations will need to be made, chiefly 
upon the following grounds. 


(1) The older children, upon whose performances the Stanford Revision 
was based, appear to have been of a somewhat higher mtellectual level than 
the average child m the ordmary elementary schools under the London 
County Council. On the other hand, the younger children appear to have 
been slightly more backward m the scholastic tests, owing perhaps to later 

Compare tbe DoflnliJon tert below, p 242 


(’) Tho code, said to have been largely used In the American OvU War. 
BtruoOon — 




Come 
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admission to school. Terman’s subjects are said to have been drawn from 
schools m middle-class areas in American cities , and, therefore, m social 
status, must have been distmctly superior to the average London child, and 
still more superior to the classes from whom defectives and delmquents are 
usually drawn and for whom the Bmet-Simon scale has m the past been 
most commonly used Terman puts the average level of the adult popula¬ 
tion at sixteen years , whereas the recent results of the tests, as applied to 
recruits for the American Army, puts that'level at but little over thirteen 
years with tests so standardised ^ 

(2) To admmister the tests as revised and stetndardised by Terman now 
consumes nearly double the original amount of tune—my experience 
rarely less than one hour for younger children and for the brightest of the 
older children nearly two. The alterations are so sweepmg that compara- 
bihty with earlier investigations made with the Bmet-Simon scale has 
almost vanished . hence, little could be lost, if the scale were shortened by 
excismg those of the ongmal tests which are now known to be almost worth¬ 
less—sex, surname, date, months, two Imes, comparmg faces, and the ongmal 
cucumstantial problems Similarly, m translatmg the reading and absurdi¬ 
ties testa, it would have been weU either to have retamed the Bmet-Simon 
material m its ongmal form—a form admittedly unsatisfactory, but still 
comparable with previous mveatigations—or else to have entuely discarded 
the hard prose-passage and the gruesome anecdotes 

(3) The use of American coins m the materials, and of American money- 
values m the problems, prevent many of the tests being transferred to 
English schools, in their present form and with their present age-eissignments. 
Similarly, American phraseology and colloquialisms will need to be o’uni- 
nated. For example, the English six-year-old child would hardly under¬ 
stand the question : “ What’s the thmg to do, if you’re gomg some place 
and miss your car f ” or “ When you notice on your way to school that you 
are in danger of being tardy ? ’’ Many of the words m the vocabulary test 
suffer from the same disadvantage. On the other hand, the necessary altera¬ 
tions, particularly m the money tests and arithmetical problems, may 
seriously disturb the value and the level of the tests. 

(4) Many of the new tests—e g, the ball and field problem, tying the 
bow-knot, reversmg the hands of the clock—-do not, with London children, 
show so high a oorrelation as, from their mgenious character, might perhaps 
be inferred ,- and, in any case, the procedure stiU seems improvable , for 
example, in the second of these tests, the children are easily embarrassed 
by being required to tie the knot round the oxammer's finger ; and, m the 
mstmctions for the first test, it is not made quite expUcit that the small 
circle on the paper represents a largo field, nor are the terms “force ” and 
“direction ” mteUigible to a child barely eight, nor are all the Xll.-year-old 
plans {e.g., the concentric but discontmuous circles) as shown on the score 
card really superior to all the VlU.-year-old plans (e.g., the rough but con- 
tmuous spiral), and several m both sets are really impossible. On the 
other hand, many of the new tests appecu: to be of much value—particularly 
those for older and brighter children. 

(6) The scale still retauis a marked Imguistic bias. This is shown by 
Terman’s own observation that “ in a large majority of oases the vocabulary 
teat alone wiU give an intelligence quotient withm 10 per cent, of that secured 
by the entire scale.” Such problems as Portous’ maze-tests, Abelson’s 
geometrical mstruotion tests, and the pictorial forms of many of the 


( ) See, however, note on the upper limit of mental growth, p 256 
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American Army tests might -well have been substituted for the feebler 
linguistic tests. 

Nevertheless, however imperfect the Stanford Version may seem to 
analytic criticism, it still remains, so far as can be judged from a brief 
preliminary trial upon London children, the most effective, as it is the most 
radical, of all the foreign revisions 

The Point-Scale Method* 

Yerkes’s Point-Scale i consists of twenty exercises taken, with one ex¬ 
ception, from the Binet-Simon senes The addition is a test which was, 
I believe, first used for the measurement of intelligence by myself, and which 
I then designated the “ Analogies ” test.* Most of Binet’s information tests 
are omitted. And the scale as a whole loses much of its character of an 
instructions test, the examiner being warned not to proceed with any test 
until he is sure the child understands the directions 

In accordance with a suggestion of Huey’s, partial credit is given to 
the various performances of the children according to their merit, and not 
invariably by the all-or-none, pass-or-fad method of Bmet. Thus, for re¬ 
peating three figures the chdd scores one mark, for repeating four figures 
an additional mark, and so on , similarly in the picture teats, “ enumeratmg ” 
sooiea one mark, “ describing ” two, “ mterpretmg ” three Where more 
than one mark is allotted by Yerkes to any one test, I have noted the fact 
m the instructions above under the sub-title “ evaluation " The grand 
maximum m the Point-Scale is 100 For various ages, sexes, and social 
stations, norms are computed in terms ol the average number of points 
scored, and, having none of the fixity of an age-scale, these norms can be 
freely readjusted and rapidly revised This is an unquestionable advantage 
But the principle can readily be applied to the Bmet scale in its usual form by 
merely counting the number of tests passed either actually or by implica¬ 
tion , and, if necessary, allowing fi actions for partial success. In either case 
age-averages are still needed for tlie mlerpretation of the scores. 

By using for paitial performances entire marks or “points” instead 
of fractions, certain tests in the Point-Bcale are given a maximum larger 
than unity ; and thus carry a greater weight than others Were this weight¬ 
ing of the various tests determined by their diagnostic significance, the 
modification might be of great value. With English children, however, value 
and maximum score, as suggested by Yerkes, do not at all correspond 
Arranging the five weights is to score at most only two points Interpreting 
the three pictures—a much poorer test, neither four and a half times as good, 
nor four and a half times as difficult as the other—la to score jime points, 
nearly one-tenth of the grand maximum. 

Brevity is secured by rejecting most of the tests, that depend, like 
reading and writing, upon school instruction, or, like the coin tests, upon 
special experience On the other hand, several poorer tests are still retained, 
e.ff., suggestion (which scores three points) and comparing faces, weights’ 
and lines The memory testa, too, are somewhat extravagantly weighted 
scoring fifteen points in all ’ 

There is no guarantee that the points represent equal units along a 
linear scale Clearly a point earned m the weights tost is of more value than 
a point earned in the picture test And the various age-levels are unevenly 
represented Most of the tests falling ui our assignments below age IV. 
and above age XII are omitted The three ages IV., V., VI. yield thirteen 

Yogi'S. Bridges, and Hardwick, .1 Pmnt Scale for Memurme Abiluy, 1915 (■) See pu. 234 , 
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tests , the next three yield only seven , for the next three, honever, all 
our tests (except rhymes) are retained, and the analogies are added—eleven 
tests m all, and, for ages beyond, nearly all the original tests, meagre though 
they were, are dropped Acooidingly, for the two chief practical purposes— 
examming borderline cases of suspected deficiency at the usual ago of entrance 
to special schools, and examming supernormal and scholarship children at 
the older ages—the revision appears to be, for English children, no great 
advance upon the original For theoretical suggeativeness, on the other 
hand, the work done with this scale, both by its authors and by those who 
have since employed it, is of the highest interest and importance.^ 

The Treves-Saffiotti Method- 

A modification of the Bmet-Sunon scale, which, among English-speakini, 
investigators, has attracted but httle recognition, is that elaborated in Italy 
by Saffiotti The work was origmally commenced m collaboration with 
Treves, who died in the same year as Binet The changes the writeis have 
proposed are prmeipaUy two first, the tests are to be grouped not only by 
age, but also by school-class , secondly, the children tested are to bo graded 
according to their success qualitatively rather than quantitatively. For 
children of a given age in a given class there are allotted three sets of tests— 
easy, medium, and hard According to their success in these the children are 
grouped as deboh, niedii, and forti —dull, average, and able—and marked D, 
M, or F If time allows, the children may be tested with other sets of tests 
than thosq immediately appropiiate to their level, and, aocordmg to then 
further success in these, the children in each group are agam subdivided into 
three finer grades There are thus in all nine qualitative grades—designated 
most conveniently by the letters dD, mD, fD, dM, mM, fM, dF. mF, IF, i e , 
dullest of the dull, average-dull, brighter dull, dulhaverage, and so forth. 

In practice, the diagnoses obtained by this method appear, at any rate, 
for Milanese children, immune from many of the disturbances to which a 
mental age calculated in the usual way is liable , in particular, they elimi¬ 
nate very largely the common confusion between the ohdd who is mentally 
defective, and the child who, to a degree however grave, is merely backward 
educationally ® 


Future Scales- 

In England, however, it is, I think, the opinion of most of those who 
have attempted to better the present condition of mtelligenoe tests—it is 
certamly my oivn opinion—that all departures from the Binet-Simon scale 
should be either as small as possible, or else as complete as possible , amend¬ 
ments should be either radical or minimal. If the Binet Simon scalo is to 
be retained at all—and for immediate practical purposes, at any late it will 
be retained—then uniformity can be secured, and confusion avoided, only 
by returnmg for the tmie being to the exact procedure of Bmet and Simon 
themselves If it is to be revised—and m the interests of future efficiency 
It must be revised—then the modifications will need to be wholesale and 
drastic. The three revisions just described have no title to finality , yet 

(‘I For an eioellent dlecusaion of the Point Scale, with resulte obtained from English low grade children 
eecE O Lewis. ‘'Thellinet and Point-Scale Methods of Testing Intelligence." J hxp Fed, IV, Slurch 

1018 pp 108-202 

PI Those unable to read Italian will find an early account of the method in L'Annce Psticholoaiaue 

XVin, 1912. p 327 " L'Echelle M«trliiue de I’Intelllgence do Bmet Simon Modifliie aelon la Mdthode 

Treves SafflottI " A critical summary of Safflottt’a latest volume, La Misura dell' Inlellioema—ii work too 
little noticed in this country—will be found In the Euamics Review, vm . i 1017 . pp 300-373 
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they adumbrate, however tentatively, the fitting lines for future study and 
research. They thamselves^ though sound emendations, are yet but partial 
emendations. The Pomt-Soale would have been far more effective, if it had 
incorporated the new tests of the Stanford Revision. The Stanford Eeviaion 
would have been far more effective, if with the Point-Scale, it had ruth¬ 
lessly abandoned the weakest of the original teats. Both would have been 
more triumphant still, if they had pursued, explicitly and without flmohmg, 
the principle that each seems tacitly to have adopted in a fitful, fragmentary 
fashion—the principle which I have elsewhere termed the “ mternal grading " 
of the tests.^ In the repetition of numbers, for instance, both versions 
complete Bmet's senes by addmg sets of four and six. Terman, too, is 
equally thorough with tests of repeating numbers m a reversed order , and, 
further, eamea his vocabulary test through almost every age from VIII. to 
Superior Adult. Such repetitions of the same form of test with regular 
increments of difficulty, when marked acoordmg to the method of partial 
credits or pomts, the method expressly recognised by Yerkes, and occa¬ 
sionally employed by Terman, virtuaUy provide us with separate scales for 
separate mental functions. 

Such separate scales we need, not for memory and vocabulary only, but 
also for all the fundamental capacities that are correlated closely with intelli¬ 
gence, yet remotely with each other—^for perception both concrete and verbal, 
for'delayed as well hs for immediate memory, for attention both concentrated 
and sustained, for manual skill, for imagmation, generalisation, judgment, 
reasoning, and the like Such scales must be earned up through every age 
and stage, not merely to the thirteenth or fourteenth year with perhaps one 
or two maturer levels, but consistently through puberty, through adolescence, 
to the various grades exhibited by supernormal adults. In extracting from 
such scales a single measure for mental efficiency as a whole —ioi general 
intelligence, as it is currently termed—each test must be weighted, not equally 
or arbitrarily, but according to an empirical “regression coefficient " based 
upon its special correlation with inteliigenoe itself. According to the samo 
principles of graduation, teats of school subjects, although elimmated from 
the series of intelligence tests, will be separately compiled 

Nor must the influence of sex, of social status, and of educational oppor¬ 
tunity be overlooked Possibly, with tests of capacities more fundamental, 
the effect of acquired, os distmot from mnate differences will be proportion¬ 
ately reduced. But there will remam the need for separate norms as well 
as for separate scales. 

Only by such a scale, or such a system of scales, can we diagnose general 
ability with scientific exactitude But a scheme so elaborate will demand 
for Its completion many years of co-operative research. Meanwhile, we may 
enquire what degree of validity appears to attach to the method which is 
the most obvious temporary substitute—the Bmet-Sunon Scale in its original 
form To this problem the following memorandum will be devoted, * 


(h See " The Me&surement or Inteliigenoe hr the Dlnet-Slmon Tests.” loc M inf . pd, 36 ,150 
n. 1*0.^ attempted to analpse and evaluate Jo greater detail the general ptinolplcs upon which the 
BtoetStaon scale Is based In the Heeler. VI. 1 and 2. AprU and July. 19H, pp 36-50, U(K152 

TheM^uicment ot Intelligence cJ the Blnet Simon Teste ") For this reaeon I have here largely refrained 
from nto » theoretical dlsensslon both of the fundamental nature of the scale and the fundamental 
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list of Materials Needed for the Binet-Simon Tests. 

One of the chief merits of the psychological tests devised by Bmet and 
Simon IS the eictreme simplicity of the apparatus required Many of the 
teats, indeed, require no apparatus at all Such materials as are needed for 
the rest can nearly all be home-made For precise results they should be 
prepared in exact accordance with Binet’s descriptions. The pictures needed 
will be found m the followmg Appendix If these are not to hand, other 
pictures of simple scenes will serve for very rough purposes , while the 
“pretty faces " and faces ivith “missing features " could be drawn from 
memory, or from the desciiptions below Many of the published repro¬ 
ductions of the latter, indeed, greatly differ from the originals (e {/., in Winch's 
examples the difference between the pretty and ugly faces is more excellently 
brought out, while in those of Goddard they are not so distmct), and 
several investigators have used pictures of their own choice, usually more 
appropriate to children, and therefore more easily eliciting “ description " 
and “interpretation ” Needless to say, very slight changes m the drawing 
of the pictures may make an appreciable difference m the final evaluations 
The following is a hst of the materials required for the entire scale. The 
figures m brackets indicate the index-number of the tests for which the 
apparatus is required (arabio numeral) and the age to which the tests are 
assigned (roman numeral) •— 

1. Coins 13 penmes, 3 haUpenmes, a farthing, sixpence, shilhng, florin, 
half-crown, half-sovereign, and sovereign (or ten-shilhng and pound 
notes) (III. 6 , IV. 9 , VI. 21, 26 , VII. 33 , VIII 40.) 

2. 6 Weights • Boxes, similar in shape, colour, and size, each 1 6 x 2'6 X 
3 5 cm. (about ^ X 1 X ly inches), weighing respectively 3, 6, 9, 12, 
and 16 grams (about 1,2, 3,4, and 6-tenths of an ounce, or, more exactly, 
40, 93, 139, 186, and 231 grains). Waistcoat-pocket matchboxes 
are about the correct size They can be filled with cotton-wool, and 
shot (kept from ratthng by melted candle-wax) until they weigh the 
correct amounts, (V, 19 , X. 46 ) 

3. Two plain cards the size of large ladies’ visiting cards (6 cm, x 9 cm., 
or about 2i x 3J inches). One card is blackened upon one side, and 
then cut diagonally into two similar right-angled triangles (VI. 26 , 
XV 63) 

4. A sheet of paper about 16 cm (6 inches) square, folded in four hke a 
letter ready for an envelops. In the middle of the edge, which presents 
but a single fold, a small tAangular notch, about 1 cm deep, is drawn, 
(XV 61.) 

6 Pocket-kmfe and door-key of famihar pattern. (Ill 6 , V 12 ) Book, 
table, chair, and door arranged for errand. (V 12 ) 
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6 , Watch, showing seconds. (V 17; VI. 24; VII. 33, 34 , VIII. 38 
IX. 42, 43 , X. 46, 47, 48 ; XI. 49, 60, 61, 63 ; XII. 66 ) 

7. Unruled paper, pen, ink. (V 13; VI 22, 23 ; VII. 35; IX. 47 
Pencil (X. 48.) 


The following materials are given in the next Appendix , they me 
most conveniently be cut out and inserted into a small octavo pocket-boo 
Por some purposes, however, stout cards are preferable, one for each iter 
Cards are more durable and easier for the child to hold , and if sever 
teachers are working together at the same time, the materials may he tem¬ 
porarily distributed according to ,the requirements of each 


8 , Beproduetiona of Binet’s three engravings (Figure 0) — 

1 . (Figure 9 (a). ) A man and boy pulling a cart—-loaded with 
table, bed, basket, saucepan, etc —up a hill leading from a largo 
town. 


II (Figure 9 (6). ) A man and woman seated upon a bench 
in a street, the woman clinging to the man who leans back limply, 
with head raised and eyes closed. 

in (Figure 9 (c) ) A man in a small bare room, standing on 
a bed, looking out of a small wondow. The typical characteristics 
of an Enghsh convict and prison-cell are absent. (Ill 6 , VI. 29 
XU 56.) 


9. Two parallel, horizontal, straight lines, 6 cm. and 6 cm (2 inches and 2§ 
inches) in length respectively, drawn in ink upon a card or sheet of 
paper, the longer placed about 3 cm (1 inch) below the shorter, with its 
centre immediately beneath that of the other. (IV 10 ) (Figure 10 ) 

10 Three pairs of women's faces, all looking toward the left Of the first 

pair, tliat on the right is much uglier , of the second, that on the left, 
of the third, that on the right (IV. 11.) (Figure 11 ) 

11 . A square for copying, each side measuring about 3 to 4 cm (IJ inches) 
'Vawn in mk. (V 13.) (Figure 12.) ’ 

12 Four oblong pieces of paper, 2 x 6 cm. (about 4 x 2J inches), coloured 
bright rod, yeilow, blue, and green, gummed beneath one another in 
that order. (V 17 ) (Figure 13 ) 

13 A rhombus or diamond for copying, about 7 cm (2? inches) long and 

4 cm (4 inches) high, with sides 4 cm. (U inches) long (VI 22 ) 
(Figure 14.) ” ' ' 


14 


15. 


See little Paul " written, as a model for transcription, in the common 
sloping, iaege copy-book stylo (VI, 23 ) (Figure 15.) 


Throe faces with missing ieatures ; the firsr, a man's, three-quarter 
face TOth the mouth omitted , the Second, a woman’s face in profile 
with the oye omitted, but the eyebrow drawn , the third, a woman's 
face m profile with the noso omitted. On a .separate page (or card) 

a full-length portrait of a woman ivith both arms omitted (VII 32 i 
(rigure 16 ) i i 


16 

17 


A riew'spapor extract, describing a fire, and 
(VIII 36 and IX. 44 ) (Figure 17.) 


printed or typed foi 


leading 


Two designs to ho drawn troni 
the othei a niodilied Cireek-key 


memory, one a truncated ^lyiainid, and 
pattern. (X 48.) (Figme'lS ) 
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8. Three sentences with the words disarranged. (XII 65 ) (Figure 19.) 


19. Six cards, or better still a small home-made book containing six leaves. 
Each card or leaf has drawn upon it, on one side only, a pair of lines, 
the two hues being side by side m the same horizontal straight line. 
The lengths of the hnes are as follows .— 


(o) 1st page 
(6) 2nd „ 
(c) 3rd „ 
id) 4th „ 
(e) 5th „ 
if) 6th 


1st line. 

4 cm. (14 in ) 

6 cm (2 m.) 
0 cm (2J in.) 

7 cm. (2^ m.) 
7 cm. (25 in ) 
7 cm (2^ in ) 


(XIII. 57) (Figure 20 (a) to (/).) 


2nd hne 

5 cm (2 m.) 

6 cm (2f in.) 

7 cm. {2-^ in.) 
7 cm (2J in ) 
7 cm (2j, in ) 
7 cm. (2^ in.) 


The thickness of the line for this and other tests Binet nowhere specifies 
The lines m the following figures are set up with four-to-jiica (throe 
pomt) rules, which are nominally l-24th of an inch m breadth 
The slight absorbency of the paper, and the slight overflow'ing of 
the ink, may render the lines, as actually printed, somewhat thickei 
The hne used in the test-materials of the Stanford Revision appears 
to be about 3-12Sthb of an meh, that used m the test-materials 
for the Point Scale, about 6-128ths. For the test of memoiy-drawing, 
however, Yorkes appears to use a line which is about half as thick 
again 
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Pictures and other Materials for the Binet-Simon Tests. 

The test-materials here appended are taken from the illustrations, or 
reconstructed from the text, of the origmal French versions. To Dr Sunon 
I am heavily indebted for his generous permission to reproduce the drawings 
here 

Some have perceived m them, or thought they perceived, a alight 
hastiness of choice or a slight crudity of design Children are not so critical. 
It IS true, the colour m Saffiotti’s pictures quicken a greater interest ; the 
elegance of Winch’s “ pretty and ugly faces ” appeal more to the artistic 
eye , the solidity of line m Yerkes’ memory-drawmg test offer greater 
distinctness to the subject’s apprehonsioni And all these variations may 
well be home in mind by those who set themselves to construct new scales. 
But such changes not only reduce the difficulty, but also modify the nature, 
of the original task Those who seek to preserve the wide range of com¬ 
parability given by the old scale will doubtless prefer, with me, to adhere 
with the greatest attainable exactitude to the French materials rather than 
to seek a superficial finish and insert refinements of their own. 

The illustrations are here printed, one on each page, and each on one 
side of the leaf only, with no other matter visible on that side. This is 
partly to avoid confusing the child, and partly to enable the examiner to 
out out the essential test-materials, and transfer them, as before recom¬ 
mended, into a portable pocketbook. I hope it may shortly be possible to 
issue the entire set of materials both for the psychological and for the 
scholastic tests, bound with the necessary schedules and tables, m a 
separate and handier form. 
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Figure O (a) 

AGES Ml., VI., and XII. 

Tests 6, 29, and 56. 

{For instructions see 'P'p. 26-37 ) 
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Figure 9 (6). 

AGES Ml., VI., and XII. 

Tests 6, 29, and 5€ (cont^nued), 
(For ^7ls^rt*ctl01^a see jyp. 26 27 ) 
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Kiguke 0 (c). 

AGES III., VI., and XII. 

Tests 6, 29, and 56 [continued). 


(For instriLctiona see pp. 26-27.) 
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Figure 10. 


AGE IV. 


Test 10. ConparinK Linet, 

(For the first attempt the figure is to be shown to the child with the 
lines horizontal and the smaller above the larger.) 


[For mtructiom see p, 29 ) 
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Figure 11 (a). 

AGE IV. 

Test 11. Comparing Faces. 

{For zn^irucizons see p 30 ) 
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Figure 11 (6). 

AGE iV. 

Tc*t n. Compariiig Faces {continued). 


{For imtrvbcHona aee p. 30.) 
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Figuke 11 (c). 

AGE IV. 

Test 11. Comparing Face* {continued) > 
{For instructions see p ^9 ) 
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Figure 12 

AGE V. 

Test 13. Copying a Square. 

(Por ^nsirticHons see pp, iiO-32 ^ 
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Figure 13. 

AGE V. 


Test 17. Naming Four Colours 


(For instructions see p. 3+0 




1 




Figure 14 


AGE VI. 


Test 22. Copying' Diamond. 

(The figure is to be shown to the ohild with the long axis vertical.) 


[For imtruction/i see p. 36) 
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Figure 15. 

AGE VI. 


Test 23. Transcription. 

{For ^1^st7^tct^o7ls seB p 36 ) 
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Figure 16 (a). 

AGE VII, 


Test 32. Missing Features. 

{For tnatrudions see pp, 43 — 44 .) 
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Figure 16 (6). 

AGE VIL 


Test 32. Missing Features {continued). 
{For tnatruciiOTxs me pp, 43-44 ) 
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Figure 16 (u). 

AGE VII. 


Test 32, Missing Features (continued) 
{For instructions see pp. 43-44 ) 
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Figure 16 (d5). 

AGE VII. 


Test 32. Missing Features {continued) 
(i^or %7iatruchons sec pp. 43-44 1 
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Figure 17. 

AGES VIII. and IX. 

Tests 36 and 44. Reading and Reproduction. 


{For iMtrucixona see pp. 46-47 ) 



THREE HOUSES ON FIRE. 


London, 

September 5th. 

A big fire last night burnt down three 
houses in the middle of the city. 

Seventeen families now have no homes. 
The loss is more than 150,000 pounds. 

A young barber, who saved a baby in the 
cradle, was badly burnt about the hands. 



Figure 18, 


AGE X. 


Test 48, Memory Drawinsf, 

(The figures are to be shown to the child with the truncated pyramid to 
the left, and the Greek key pattern to the light. But see p. 66) 


[For instrucmm see pp 63- 66 ) 
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Figure 19, 

AGE XII. 

Test 55« Rearrangiof Mixed Sentences. 


{For %n3trucitond see p 61). 
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a defends 
master dog good 
bravely his. 


(lO 


my asked paper 
the 1 teacher 
correct to. 


(in) 


started the for 
morning early this 
we country. 
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T'igumi 20 (a) to (/), 


AGE XIII. 


Test 57. Sngseetioii. 


{For instrucitons see p* 62) 















APPENDIX III 


The Definition of Intelligence. 

Need for a Formal Defimtion. The Binot-Simon tests claim to be primarily a 
scale for measuring “ mtolligenco ” , and it is therefore natural to inquire 
•what precisely we are to luidaratand by this word. Curiously enough Bmet 
himself has given no fixed or formal definition of the term , but he has made 
several attempts at explaming how intelligence operates and what are its 
mam characteristics ^ Torman indeed declares that “ it is quite unreasonable 
to demand, as critics of the Bmet method have sometimes done, that one who 
would moaaure intolhgonco should first present a complete definition of it 
In view of the confusion that seems to have arisen among those who have 
discussed the various possible dofinitiona, I suggest that it would be useful 
at the outset to recall the old scholastic distinction between a “ nominal ” 
and a “ real ” dofiiiition “ a nominal definition is one which states how the 
word IB to be used , a real definition is one which explains the nature of the 
thing to be defined ” ,A “ nommal ” definition of the term seems essential 
before we can considor how to measure intelligence, a “ real ” definition, 
it is true, may have to wait for much further mvestigation 

Definition Proposed In those Reports I use the word m the sense proposed 
m several previous articles® by mtelligcnee I understand “ innate, general 
cognitive efficiency.” This phiase incidentally seems to make explicit the 
idea m the minds of nearly all the earliei workers. First, it seems clear that 
Bmet and his predecessors (Galton, for example) were seekmg to measure a 
capacity that is “ innate,” “ mborn,” or “ natural,” as distinct from Imow- 
ledge or skill that is acquired : (for the latter Bmet himself proposed 
a scale of pedagogical testa) Secondly, they were attemptmg to measure a 
“ cognitive ” characteristic, and under “cognitive ” we must mclude prac¬ 
tical capacity, as well as mtelleotual capacity m the narrower sense. Fmally, 
they were seeking to measure a general or all-round ability, not a special 
ability confined to some limited group of tasks 
The teacher has no hesitation in assummg that s )me such general ability 
exists, and is definitely recognizable Thus, in elementary schools each pupil 
attends the same class or “ standard ” for every school subject—a high class 
if he is bright, a low class if he is dull; and eventually he may be transferred 
either to a secondary school or to a special school on the assumption that he 
IS exceptionally bright all round or exceptionally deficient all round. At the 

(') L’Annie PsychologiQve 1009, pp 1-147 In an earlier article in the same journal (1900), he 
had made " adaptation," resulting from attention, the chief charactcristio In this country the word 
had become familiar to psychologists chloily from its uss by writers on comparative psycholog' to 
dcBcnbe diilerenLcs in the behaviour of different animals thus for Lloyd Morgan degrees of “ Intelli¬ 
gence ’’ are assessed by the animal’s ability to “ adapt his behaviour to an environment of increasing 
complexity ” {Cf Animal Life and Intelhgemie ) 

(•) The Measurement of Intelligenee, 1916, p 44. 

(•) J Eaji Ped.I, 1911, pp 93f Child Study, IV, 1911, PP 83-45, 78 100 
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same time unth%n a given class, or within a given form at a secondary sohoo , 
where all pupils are on much the same level for general ability, certam specia 
abihties seem to stand out. 

The assumption of a general ability has recently been contested by ro . 
Thorndike in America and by Dr William Brown and Dr. Godfrey Thonason 
m this country. Thomson mamtains that the correlation tables which at 
first sight seem to imply one common or general factor can be accoimted for 
just as well by a number of overlappmg group-factors On the other hand. 
Prof Spearman has vigorously supported the traditional notion of a ‘ general 
intelhgence ” (although he no longer wishes to use the term) , but he doubts 
the escistence of special abilities, entormg mto limited groups of subjects 
quoh a View, he considers, is merely a rebc of the old faculty doctrme, which 
can find no support either m modem psychological theory or in recent 
psychological experiments ® 

Evidence for the Eaustence of Intelligence as thus Defined How, then, are we 
to decide between these alternative hypotheses V To begm with, let us once 
ngam recall a pomt m the logic of science. Nowhere m empirical soieneo can 
wo expect a duect deductive proof of our hypotheses . we can only show 
indirectly and mductively, that the h 5 rpothesis and its corollaries are con¬ 
sistent with the verifiable facts.® 

First, then, it is clear that, if there is such a thing as general ability 
entering mto aU school subjects, the marks for each of our tests should show 
a fairly high positive correlation Unless there is such a correlation, then 
manifestly, by addmg or averagmg the marks for a large number of tests, we 
should eventually obtam approximately the same final mark for every pupil 
This IS an issue of fact, and, although the earliest mvestigators found cor¬ 
relations that differed little if at all from zero, this has not been confirmed 
by later work * 

Practically all recent mvestigators have found significant positive 
correlations between cognitive tests of every type; and the universality of 

(‘) Thomdlke, et al, Am J Piyah , XX, 1B09, pp 304-389 , Brown, Mental Meaeurement 
1912, Thomflon, JJnt J Psych , Vin, 1910, pp 271-281 Thomson himself seems to regard the 
word " intelligence ’’ as itself merely the name for yet another faculty ns he tells us elsewhere, he 
is not himself “ a bellcycr In the existence of a ' faculty ' called general ability, and considers that 
the statistical work of those who affirm this theory is of doubtful yalldlty ** Although his alternatlye 
explanations cannot. In the present state of knowledge, be dismissed as untenable, it will be seen 
that they appear to render the testing of " Intelligence ” Impossible Moreover, If there is rio such 
factor as inteUigenec or general ability, we cannot assume tliafc it is inherited or innate Ht should 
be added that, since this report was written. Prof Thomson woidd seem to have altered hlfl views* 
eince be has not only himself devised tests of general Intelligence, but even initiated researches on 
Inborn differences in general Intelligence However, in hlfl book on Instinct, Intclliffsnce, and Character, 
he states (p 200 ) that " an inteillganee quotient measures an average of the Individual’s intellectual 
powers ", and this dednitton may perhaps reconcile what to the superilcial critic may appear (perhaps 
quite wrongly) an inconsistency or a change of opinion ] 

(*) Spearman and Hart, Bnt J Psych, V, 1912, pp 51-84 and other papers 
<i) Thus, when Brown and Thomson complain that ” a general factor is only a possible, not a 
necessary explanation of the facts ” (toe cil, note Inserted in 1024 edition, P 173), they are adducing 
a criticism which could be applied to every explanation in empirical ocience 

(*) The drat investigation in which Galton'a correiational technique was applied to mental teats 
was that published by Wlaalei in 1901 {Psych PUv Mon Sup , HI) Spearman (toe cat sup . 1904) 
considered that the observed correlations should ffrst bo corrected for unrellabUlty, 1 should’rather 
urge that they should be corrected for selection Teachers frequently complain that, when they try 
Intelligence-teats on their own classes, they obtain jnnch smaller correlations than those repotted by 
payobologlsta The answer la a wcU-sclcctod class of school children (like Wisslcr's classes of Hnlver- 
Blty students) are. In virtue of selection, a relatively homogeneona group where there is little variation 
In intelligence, there can be little covariation between the testa The tests should be tried on complete 
age-groups (on the " Influence of Selection,” see Fearson'a paper with that title, Phil Trans Boy 
Soc , CC, A, 1902, pp I 66) 
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these positive correlations is m itself sufficient to justify the assumption of 
a common factor entering into all the tests ^ 

But when wo rule out the influence of intelligence, either by takmg homo¬ 
geneous classes or by the device of partial correlation, we still find small 
positive correlations between tests of certain types. This seems to imply the 
existence of special abilities or disabilities as well In my view, therefore, the 
best hypothesis for the practical teacher is the double hypothesis, namely, 
that which postulates the presence both of a smgle general factor and of a 
small set of group factors, or, m more concrete terms, both of general 
intelligence and of special abilities. 

Nature of Intelligence as thus Defined Havmg decided, then, that a general 
factor underlying all cognitive tests may be reasonably assumed to exist, we 
now have to take up the more difficult problem of determming its actual 
nature. 

In hia first paper’* dealing with this question. Prof Spearman, after due 
consideration, rejected the “ mtermodiate ” type of test used by Bmet, and 
preferred what American writers have called the “ German procedure ” (i.e., 
using laboratory testa of elementary processes) rather them the “ French ” 
{i.e., using tests of more everyday activities mvolving “ higher mtellectual 
processes ”) As a result ho was led to identify General Intelligence with 
“ General Sensory Discrimmation,” and concluded that laboratory tests of 
discrimination (such os Galton had proposed) “ have unrivalled advantages 
for diagnosing this central function ” This is in keepmg with the old philo¬ 
sophical view, that there is nothing m the mind which has not reached it 
through the sonsos ; and yet, as we should expect, it is not a conclusion 
which has been readily accepted by teachers 

Prof Spearman’s own experiments, however, had been confined to three 
tests of sensory discrimination and assessments of five secondary school 
subjects Ill order to establish the existence of a general factor underlymg 
all cognitive procobsos, it seemed essential, as I have argued elsewhere, to 
select tests which cover the whole range of cognitive ability, from the lowest 
and simplest sensory tests (such as those preferred by Prof Spearman) up 
to the highest intellectual levels of all When this is done,® we still find a 
common factor entering into all such processes ; but the tests which yield 
the highest correlationa with this factor (and, mdeed, with mdependent 
assessments of mtolligence) are no longer the tests of simple sensory dis¬ 
crimmation, but tests of far more complex processes. Indeed, the more complex 
the process tested, the closer its correlation with the general factor of intelligence 
From this I concluded that intelligence must bo essentially a synthesizmg or 
organizmg capacity , and (to quote a later paper) the development of a 
child’s intellectual ability appears to bo “ a function of the degree of organic 
complexity of which his attention is capable, or (m Stout’s phrase) of his 
capacity for noetic synthesis ”* 


(1) In a joint paper on “ Qcnoral Ability, itg Exlatenco and Nature ” (Brit J Piych , V , 1012, 
p B3), Prof Spearman ban proposed a matberaatical “ eritcrlon " to decide between rival bypotheses 
as to tile relations between mental tests, namely, what he calls the " intercolumnar criterion ” It 
should be noted, however, that tills is a enUrUm for demonstrating not the 'presence of a general factor^ 
but the absence of supplementary factors The only ” proof " of the hypothesis of a general factor an 
Induotlvo not a deductive proof—must consist in the empirical verlHeation of significant positive 
correlations between all the tests or performances into which that factor enters 

C) Am. J Psych , XV, 1904, pp 272, 284. 

(■) Burt, Bnt J Psych , III, 1009. pp 94-177 and later papers 

(*) Joum Exp Ped, 1019, p 17 This Is in keeping with Ebblnghaus's view that intelligence Is 
“ an activity of combination " 
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Accordingly, in constructing supplementary teats of intelligence, such 
as those described later m this volume (Appendix III, pp 233-267), the 
assumption has been that the most efficient tests will be those that elicit the 
most complex mental processes of which the child is capable (and, of course, 
which the conditions of testmg permit) This pnnoiple is itself confirmed by 
notmg which tests m the Bmet Scale are most effective (see p. 218). Obviously 
the most successful way of synthesizmg a complex set of data will be a 
synthesis which depends, not on mere mechamcal associations, but upon 
logical relations. Hence the increase of mteUectual abihty would seem to 
consist essentially “ m an mcreaae m the number, variety and compactness 
of the relations which the child’s mmd can perceive and mtegrate mto a 
coherent whole Aocordmgly, m my earlier attempts to test “ higher 
mental processes,” I mcluded teats of relational activities, i e , what would 
popularly be called tests of logical thmkmg or reasonmg. The simplest ts^e 
IS to be found m what I called the Analogies teat this “ mvolves (i) the per¬ 
ception, implicit or oxphcit, of a relation , and (ii) the reconstruction of an 
analogous relation by so-called relative suggestion ” e , relational 
suggestion) * 

Criticisms and Alternative Views. The views put forward m my earher papers 
were discussed by Prof Spearman m the course of his jomt article on “ General 
Ability, Its Existence and Nature ” It is encouragmg to find that Prof 
Spearman himself now exphcitly accepts the view that “ the ‘ higher ’ opera¬ 
tions such as reasonmg, etc , generally produce larger correlations than the 
sensory or motor ” He argues, however, that “ the rule is at once explicable 
by the greater complexity of these processes for the multitude of mde- 
pendent specific factors must tend to cancel one another, leavmg the General 
Factor more dommant ” m the teat-result (p 69), and he beheves that the 
“ endeavour to identify the General Factor with synthetic power, etc.” is 
to follow “ a false track ” (p 71) 

Nevertheless, further mvestigations, particularly by mtrospectivo 
methods, have only strengthened ray conviction that it is the process of com¬ 
bining or integrating the subordinate processes that is the essential require¬ 
ment , and naturally mtegration is only possible if the processes involved 
exhibit some complexity This view, it seems to me, also fits m with 
Sherrington’s conception of the functions of the central nervous system 
Those functions are, m his well-known phraise, to facilitate efficient adaptation 
by “ mtegrative action ” We can imagme that its capacity for integration 
must depend upon (i) the number of neurones , (ii) the number of branches 
to the neurones , end (ui) the systematic arrangement of these neurones and 
their branches , and acoordmgly individual differences m intelligence may 
he conceived to depend upon differences m the neural architecture of the 
mdividual hram it may he added that the miorosoopic study of the brams 
of low-grade defectives seems to bear out this view 

Further, it is natural to assume that m the same individual the nervous 
tissue, like every other tissue (e g , the hair or the skm), will tend to have 
much the same general structural characteristics throughout, though, of 
course, m different parts it may bo more or less differentiated And thus we 


(‘) " The Development of Kcasonlng Ability in School Children,” J Exp Fed , V , 1919, p 127 
(■) ■' Experimental Testa of Higher Mental ProccBses and tholr Eelation to General Intelligence,” 
J Exp Ped , 1911, Vol I,p, 101, The phrase " relative aiiggeation ” was taken from Prof Stout, and 
designates what might perhapa bo more Intelligibly colled relational suggestion, i e , the suggestion 
of a fresh pair of correlates by a given pair standing In a given relation These two principles—aptly 
renamed " eduction of relations and oorrclatcs” — form the basis of Spearman's revised theory of 
Intelligence 
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seem to have a physiological basis for interpreting the conception of a general 
cognitive factor.^ 

Now, if intelligence at bottom rwits on a structural characteristic of the 
nervous systom, then it is not difficult to suppose that this characteristic may 
be mlierited Hence we have a further reason for expecting differences m 
general mtolligonce to bo mhoritable, or at any rate mbom. This expectation 
IS confirmed by empirical evidence. In several later papers I have attempted 
to show that measurements of the general factor, as thus defined and tested, 
show a high corielation ( 40 to 56) in members of the same family It was, 
indeed, as a result of cumulative evidence along these Imes that I ventured 
to give a formal definition for the term “ mtolligonce,” m keeping with its 
use by previous psychologists, and to offer a concrete explanation of the 
defimtion so proposed. Intelligence, therefore, I defined as an “ innate, 
general, cognitive factor ” ; and the arguments just summarized seem to 
warrant us m assuming that somethmg correspondmg to the definition really 
existed.^ 

Once agam Prof Spearman is not wholly in agreement He accepts the 
evidence showing that mtolligonce is revealed m tests domandmg new adapta¬ 
tions, formed by the aid of “ clear awareness ” (or attention), and hardly at 
all m tests that merely evoke old or “meehamzed” co-ordmationa But, 
smoe in hia view it is mechanized activities that can he suniiltaneously oom- 
hmod, wheroa.s unmechanized activities mterfere and compete, he and Dr 
Hart reject tho notion that mtolligonce is a synthetic or ” oombinmg ” activity, 
to be explainod by the structural characteristics of the brain, and jirefor to 
identify tho general factor with the brain’s “ central fund of nervous energy ” 
Their conception, they behove, is really “ supported by Burt’s finding that 
the highest eon’olations are given by performances demanding most atten¬ 
tion , for, acoordmg to them, the most attentive worker is the most 
successful worker, because he is the worker whoican concentrate most energy 
on his task ’Whether or not differences m energy* are inherited, they do not say. 

McDougall had previously put forward the hypothesis of a central fund 
of nervous energy But for him mental energy is essentially hormic, not 
cogmUve , it underlies conativo effort, and its inam source is the primary 
emotions or mstmots Intelligence would thus correspond to the effioienoy 
of the human machine, not (as Spearman and Hart suppose) to the energy 
or power available to work it an excitable defective may be intensely 
active and energetic, but the behaviour is not mtelbgent merely because it is 
energetic. 

Practical Corollaries. It must now be apparent why the modem psychologist 
lays such stress upon the measurement of mtelligenoe. If mtelligence is a 
general factor, it will enter mto overythmg the child says, thinks, does, or 
attempts, both while ho is at school and later on m after-hfe. If intelligence 
is innate, the child’s degree of intelhgonoe is permanently limited No amount 
of teaching will turn the child who is genuinely defective in general mtelligenoe 
mto a normal pupil Pmally, if it is inherited, tho rate of reproduction of the 
various groups will determine the intellectual level of the next generation 
Thus, if (as some have argued) the intellectual level of pupils at present in 
the London schools is lower than tho level attained 10 or 16 years ago, this 

(‘) Burt, BrU J Pmh , IH i 190B, P 188 Study, IV . 1911, pp 99-100 

(*) J Exp Fed .loe ext, Child Sludy. loe ott 

(■) Wo are probably Uiterpretlng the term attention In elightly difterent ways My view of 
" attention " was taken fVom McDoagoU, vis , that it was an expression of the integrative, co-ordinat¬ 
ing, or systematizing activity of the psychophysical system (afnid, XII. pp 302f) 

(*) Presumably, if the terms have the same meaning as they oomnmnly have in physics, chemistry 
and physiology, what la inherited must be differences in "power " (rate of doing work, i e , rate of 
producing or using energy) rather thou in " energy " as such 
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might he due to changes m the birth-rate. Hence it becomes a task of supreme 
importance to orgamze and to repeat mental and scholastic surveys such as 
the present at convement mtervals 

An analysis of the data procured durmg this survey has already revealed 
a strikmg correlation between the mtelhgence of school children and the 
occupational class from which they are drawn arranged acoordmg to 
occupational classes, their average I Q. vanes from about 89 for children of 
casual labourers and 92 for unskilled workers up to 120 for children drawn 
from the higher professional classes. Now, as has been frequently pomted 
out, there is a definite mverse correlation between occupational class and size 
of family Between mtelligence and size of family the mverse correlation is 
even larger The effects of these differences m birth-rate are obvious ; and 
it IS difficult to withstand the inference that the average level of mtelhgence 
among the population as a whole must be slowly but steadily declining.^ 
These deductions will need careful corroboration by further surveys carried 
out after (say) a ten years’ mterval along comparable lines 


. . I have discussed this problem more fully In the Preliminary Report of a 
Icctual Ability in Different Sections of the London School Population " ( 1919 ) 


Survey of Intel- 
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Factor-Analysis of the Binet Tests.^ 

In selecting pupils for different types of schools, teachers and examiners 
have two questions to answer first, what is the general level shown by each 
child , secondly, does lie possess any special ability, or disability, in this or 
that direction. Thus, m the County of London between 1 and 2 per cent of 
the elementary school population are transferred to special schools for the 
mentally defective , while at the other end of the scale nearly 13 per cent 
are transferred to some kind of school offering a more advanced kmd of 
education Further, for these latter the education is of a more specialized 
type academic or practical, artistic or technical. There are, for example, 
approximately 1,500 scholars holding free places m secondary schools; more 
than 20,000 in central schools , and about 2,000 holdmg scholarships at trade 
schools, techmcal institutes, and schools of arts and crafts. For secondary 
and central schools the selection is mode mainly by exammation at the age 
of 11 ; for trade schools not, as a rule, until the age of 13 

In making such selections, besides the exammation-results, the teachers’ 
reports may also be taken mto account, and m the near future, as such 
reports become more and more comparable and reliable, they doubtless will 
be, and indeed should he, given greater weight The teacher, therefore, 
urgently needs some method which will enable him to detect, not only general 
mtelligence, but also special abilities and aptitudes (assuming that there are 
such thmgs) Moreover, many would argue that, if the highly gifted child 
18 to have a fair chance at examinations of the existmg type, he should be 
recognized by the teacher at an early age, and, so far as practicable, encouraged 
to develop hia special talents. 

The Binot-Simon scale, as we have seen, is intended primarily to measure 
the child’s general level of ability As a means of picking out the supernormal, 
d 18 certamly not so trustworthy as it is for ascertainmg the defective 
Nevertheless at times it may be of unquestionable value in enabling the 
teacher to detect the brighter pupils and to assess their level m comparable 
terms, especially m those cases where, owmg to absence, illness, or other 
cause, the child’s scholastic attammonts are not equal to his mbom capacity. 
But secondly Binet himself appears to have conB^dered that his scale might 
also throw light on special abilities or disabilities. Practical experience m 
some measure supports this view. Elsewhere I have described cases of young 
children, backward in one or more of the fundamental school subjects, where 
the scale as a whole often demonstrated that the pupil was not innately dull 
or defective, but seemed to suffer from some specialized defect of memory, 
itself quite possibly innate Certainly the memory tests that Binet has 
included m the scale are merely tests of immediate or short-distance memory, 
nevertheless, if a child’s immediate or short-distance memory is weak, then 
a fortiori he can hardly be expected to show normal retentiveness over longer 
periods , and memory m this sense appears to be a specialized capacity on 
which the fundamentals of reading, spelhng, and arithmetic more particularly 
depend 

(■) -Abridged from an earlier L C C Report sobmltteil to the Education Officer (1931) 
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However, the very existence of these alleged “ special abilities ” has 
been vigorously challenged by Prof Spearman and other psychological 
writers Such a notion, they contend, though still widely held by teachers 
and other educationists, arises merely from an unthmlting acceptance of the 
discredited doctrine of mental faculties Prof Spearman has summed up 
his view under the title of “ the two-factor theory.” This theory mamtams 
that mental performances depend upon two kmds of factor only (i) a general 
factor common to all performances, and (u) specific factors peculiar to each 
test, Li his view the specific factor “ seems m every case to be wholly different 
from those in all the others 

On the other hand, maiij' critics of the Bmet tests have objected to them 
just because they so often seem to depend upon special abilities or disabilities 
of a limited kind Binet himself describes his tests as representmg three broad 
categories (i) tests of sensory or perceptual processes ; (ii) tests of memory , 
(ill) tests of veihal ability , and sometimes even seems to speak as though 
general mtelligence was a mere sum-total of these special abilities ® Accord- 
mgly, it seems essential for us to determme, if we possibly can (i) whether 
performances in the Binet-Simon tests do in any degree depend on speciahzed 
capacities, and (u) if so, whether then mfluenco is so large as to outweigh 
that of the general factoi of intelligence. 

Now, if we are to envisage, however tentatively, the possibility of several 
mental factors oi abdities, then we require a more general statistical procedure 
We need, m fact, not a two-factor theory, but a multiple factor theory In 
my previous Report on the Relations of Edwational AbiltHes (1917, p 66) I 
suggested that the problem could be attacked along the same Imes as has 
been adopted in the statistical theory of “ multiple correlation ” if we could 
first assess the correlation of each test with the mam general factor, then by 
means of the ordinary statistical theory we could “ partial out ” the mfluenoe 
of that factor and examine the residual or partial correlations to see whether 
they fell into groups which m turn had each its own general factor * 

Evidently m prmoiple the same procedure should be applicable to the 
Bmet testa, though, as I shall show m a moment, an alternative approach 
may here he adopted, which is simpler and perhaps more suitable If we 
apply the same method of calculation as was proposed foi educational tests, 
we shall need first of all the correlations of each Bmet test with every other 
With the Bmet tests, however, the marks are not graded, but are expressed 
merely m terms of pass or fail The con elation will therefore be measured by 

(*) The word sppplfic ” has led to some misuDdcrstandlQg In my earlier reports I have adopted 
the term " general factor ” to Indicate a factor covering a given ffenvs ol teste, and the term “ special ** 
or “ specific ’ to denote factors bmited to certain species only Prof Spearman uses the word." specific ” 
In the sense of “ peculiar to " or “ unique to '* his specific factors are thus each unique to a par¬ 
ticular test or even a particular test-performance From the teacher's standpoint, therefore, Prof 
Spearman's theory may be described as a theory of a single factor Towards the end of his joint article 
with Dr Hart, he certainly seems to move a UtUc nearer to the double hypothesis for which I have 
alwnjs contended, and seems disposed to qualify his earlier and more sweeping statements But his 
acknowledgment on this later page of " the specific correlation discovered by Burt ” suggesting a 
memory factor (p 75) Is not quite consistent with his earlier application of hia criterion to my column 
of figures for memory (p 55) There tile conclusion he reached was that (after duo corrections have been 
made) the table of coefiQcIents shows no evidence for a factor other than the general However, tins 
la not the place to press these minor crlticIsniB the differences of viewpoint have already been fully 
discussed In the report I was requested by the Chief Inspector to submit on “ The Bearing of the Two 
Factor Theory on the Organization of Schools and Glosses " (see also below, Appendix on the Classl- 
flcatlon of Pupils according to Special Abilities) 

(*) Am J Psych, Vol XV, p 284 

(•) For Binet'a own views on the use of the correlational technlduo to settle the problem of mental 
facultic'', see Les idies modemes sur les enfants, 1909, pp 242f 

(*) The reader who la not familiar with this conception as applied to the results of educational 
tests may consult the reports and Appendix cited abovo For formulae cf pp 272-B below 
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some form of “ association coefficient,” % e., a coefficient deduced from a 
four-fold table mstead of from two columns of graded measurements. Since 
the tests are intended primarily to measure mtelligencc, and since intelligence, 
as we have seen, is distributed normally, the most appropiiate coefficient, it 
would seem, is the tetrachonc coefficient described in a later appendix (p. 232).t 
Having obtained the correlations of each test with the rest, wo can go 
on to apply the same technique of partial correlation as was used for educa¬ 
tional tests “ By way of illustration I give results for 18 tests (those for ages 
IV and V, together with the harder tests for age III and the easier tests for 
age VI . table below ) These tests were chosen because they were applied to 
the largest number of imsolocted children (853 in all) Usmg the same formula 
as before, the correlation between each teat and the hypothetical general 
factor was first calculated from the observed tetraohono correlations (after 
tentatively eliminatmg the effects of possible group-factors) The figures so 
obtained (corrected by successive approximation) are shown in the first 
column of the table below On deductmg the effect of this general factor from 


Calculated Correlations of Tests with Hypothetical Factors 


Tests 

Gen 

Int. 

Verb 

Man 

Mem 

Disc 

Inf 

Naming 

30 

27 

— 


-- 

— 

3 Numbers 

39 

- 1 



— 

12 

4 Numbers 

63 

— 

— 


-- 

16 

10 Syll. . 

•42 

13 

— 


— ! 

— 

16 Syll. 

54 

09 

- 1 

34 

— 

— 

Defin 

66 

41 

— 

— 

— 

— 

Picture D 

37 

35 

-- 


— 

_ 

Differences 

58 

•43 

— 

— 

— 

— 

Square 

41 

— 

23 

— 

16 

-- 

Diamond 

65 

-- 

32 

— 

— 

— 

Divided Card 

•61 

— 

16 

— 

•12 

_ 

2 Dines Disc 

35 

— 

— 

— 

19 

— 

2 Weights Disc 

38 

— 

— 

— 

•25 

— 

4 Pence 

43 

— 

— 

— 

-- 

21 

13 Pence 

47 

— 

— 

— 

— 

24 

Comparmg Faces 

38 

— 

— 

— 

— 

•26 

4 Colours 

31 

•18 

— 

— 

_ 

_ 

Corns 

32 

— 

— 

— 

— 

31 


Note —" Gen Int" = General Intelligence, " Verb ” = Verbal Factor . " Man ” = Manual 
Factor , " Mem " = Memory Factor , " Disc " = Discrimination , "Inf" = General Information 
(') Pearson lias described a “ phl-coefliclent" which gives " the produot moment coefllolcnt on 
the assumption that the presence of the characlei is to be considered as a concrete unit ” {Biomelnla, 
Vol IX, p 167) This is In effect the ■■ root mean Biiuarc contingency’’ Yule’s coefficient of colligation 
is virtually the phi ooefllolent for a four fold table with equalized subtotals However, for such researches 
as the present, neither seems quite appropiiate, since intelligence is not a character that can be con¬ 
sidered as a concrete unit Moreover, both coefficients are affected by the total number passing the 
test, t e , by the dlfflculty of the test Hence, when wo factorize association coefficients thus computed, 
we find an additional and artillclal factor which seems to Indicate the dlfflculty of the test The task 
of computing tctiachoric coeffloionts Is rather labonous, but may be greatly facilitated by constructing 
Abaca similar to that shown on p 281 , the approximate value thus tound from the graph can then 
be Inserted for the squares and higher poweis of r in the equation given at the top of p 232 , and r 
Is then determined with considerable precision by solving the equation so obtained 

(') With educational tests our question is how large are the specific or partial correlations 
attributable to special factors in a homogeneous class ? We therefore apply Yulo’s formula in its 
original form Here our question is how much Is contributed by the special factors to tlie correlations 
observed in the age-group ? Hence we no longer divide by the standard deviations , and the formula 
becomes raft o=rai)—Tagrjp and similarly for later factors 
L 
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the obsoived correlations, groups of aigmfiennt ro&idu'ils were then discernible, 
tending to form smaller “ hierarchies ” of partial or residual correlations 
Each of those supplementary “ hierarchies ” was then made the basis for 
determining the correlations of tho tests concerned with further supple- 
mentaiy factors, each factor being limited m the main to a single group or 
chiater of tests These additional correlations are shown in the remaining 
columns of the table It will he seen that tlioj' aro decidedly smaller than the 
correlations with the general factor. 

To determine the nature of the factors, various (Jevices may be adopted. 
With young children, whose introspections are scarcely trustworthy, tho 
best procedure would be to calculate measiiroinents for each factor, and 
correlate these measurements with independent assessments of the ability 
which wo suppose each factor represents This has been done systematically 
for tho geneial factor, which we can thus identify with intelligence, and on 
a smaller scale for the verbal and the memory factor But in a prelimmary 
inquiry we shall probably not go far wrong if we seek to infer the nature of 
the factor from the processes apparently required to solve the related groups 
of tests 

The tests for later ages have also boon analysed by this procedure ^ The 
results are very similar We find, besides the dominatmg general factor, 
much the same group factors as were discovered m analysmg educational 
abilities, mz , a verbal, numerical, and manual factor , and m addition to 
these there is some evidence for a memory factor, a visual or spatial factor, 
liossibly a reasoning or relational factor, and a senes of factors dependmg on 
special knowledge acquired either at school or at home. 

Thus, so far as the method can be trusted, it would certamly seem (i) 
that the test performances depend to some extent on special abilities as well 
as on general intelligence , and (n) that the influence of these special abilities 
IS never so great as that of the general factor of intelligence ® 

It IS instructive to note that much the same factors are discernible if 
we begin by corrolatmg, not scores in the several test-items, but orders of 
difficulty for pupils or groups of pupils, those formed by sex or social class 
First, we notice that the orders for individual girls agiee much more closely 
with one another than they do with orders for the hoys (average correlation 
for same sex '78, for different sexes 66) There is therefore an appreciable 
factor for sex We can eliminate this by taking the differences between average 
orders for either sex ^ Thus, instead of makmg a formal factoi -analysis, we 
can reach the same results by comparing the two sets of average ranlcs, and 
noting what tests are responsible for the largest differences We then find 
that the girls do better at the verbal tests and the memory tests, and the boys 
at the non verbal or mechanical tests We find equally suggestive differences 
on correlating or comparmg the rankings for opposite social classes or for 


(') Detailed tables and a fuller dlscu&slon are given In the oilgliial nport 

(‘) The rtUtiv e influence of the factors must be assessed by comparing the squares of the hypo¬ 
thetical eorrelatloni so that tho influence of these group factors is smaller than might be Inferred 
from comparing the coelHoierts as they stand It should be noted that these " group factors” are 
quite distinct from I’lof Spearman's " speclflc factors " To nsaess the contribution of a apeclflc factor, 
tipearman subtiacta the square of the general factor from unity, and then takes the square root of 
the remainder Thus, for *' Pifferc nces,” i f there were no group f.ietor, the correlation of the test 
with Its spt ciflc factor would be •y'" 1— 58® = 81 But, if vvi accept the group fa ctor, then, ass uming 
tho factors to be Independent, tin coricliition with tho apeclflc vyoiild be only y/l— 68*— dS* = 60 
t’l C't the method of uyerngmg used In the Beport on ‘‘ Classification of Pupils uccording to 
Special Abilities ” (aumnwri/cd in tho Appendix below, p 449/) When we correlate the average order 
for the one sex with the average order for tho other by taking the differences between the two, the corre¬ 
lation piovis to be 87 The figure may seem lilgli, hut out of 05 tests tho total of rank-UifIcrences 
ninounts to 170 (p 200) 
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noimalb and defectives In all these cases the discrepancies occur in clusters , 
and the clusters or groups of tests correspond with the group-factors dis¬ 
covered by the alternative procedures Thus averaging orders for diffoient 
classes of persons leads to much the same generalizations as factorizing 
correlations between tests (or for that matter between persons) we find the 
samo abilities and the same types ^ 

My conclusions may therefore be summed up ns follows (i) The new 
method proposed for determining multiple factors can successfully be applied 
to tests hire those of the Binet m spite of the fact that the scores are meiely 
dichotomous (ii) The lesults show that even tests proposed for measuring 
intelligence depend in part on spectahzed factors,^ and not exclusively on a 
single general factor, as Spearman’s hypothesis would suggest (iii) The 
special factors entermg into groups of tests certamly contribute much less 
than the general factor, though it is wrong to suppose that their contribution 
is negligible or nil (iv) The psychological factors found are much the same 
as those foimd m analysing educational abilities, but other factors often non- 
psychological, play an appreciable part (v) That being so, Binet’s principle 
of chooamg a wide variety of heterogeneous tests is fully justiflod Only in this 
way can the effects of the specialized factors be made to neutralize each 
other (see p. 206) It is therefore unwise to rely on a shortened scale of 
selected tests (as so many mvestigators have proposed) (vi) The neutraliza¬ 
tion will only be fully effective if a pioper balance is observed in constructing 
a revised version of the scale ® 


(‘) For further data on thise and allied questions, sec Eugenics Review, Vol XXX , pp 25t-200 

(0 To prove the existence of such factors, a test of signlflcanco Is desirable Following the method 
used by Kelley for the standard error of cocllleicncj corrected for attenuation, we obtain the following 
approximate formula for the standanl error of a saturation enefHclent r 

where r denotes the average saturation otthc factor In question If r = r appioxlnntely, this reduces to 

V { i+iP > • (“) 

Thus, for the saturation of “ 10 B>llableB ’* ^vith tho meiiioiy factor " (r 34), wc have by 
(Ii) CTr = 0 128 Honce the saturation is signillcant 

(’) III later publications I have shown how the giowing list of group-factors revealed by the 
multiple factor method rest mbles the lists of “ faculties *' given by older psychologists and the phieno- 
logists (cf Measicrement of Mental Cavdoiim, Olhei and Bojd, 1027, where eleven aie enumerated) 
Spearman has strongly criticized BInct’s acceptance of a “ crowd of faculties *' (i\ atufe of Intellwence, 
1023), but in his later Abil'dxef> appears willing to admit four group factors—“ logical, mechanical, 
isychologienl, and arithmetical,” but not apparently "verbal ” 




Memorandiiiii II. 

THE THEORETICAL VALIDITY OF THE RESULTS. 


I. GENERAL SCOPE OF THE INVESTIGATION. 

The Problems Investigated. 

The preceding memorandum presented an exposition of the Buiet- 
Simon tests m a form adapted for use with English children, and 
based upon a revised allocation of the vaiious pioblems to the successive 
years of school life That memorandum was concerned solely with the 
practical use of a practical scale , and contained, therefore, no theoietical 
justification foi the re-assignmont of tho ages, and no theoretical enquiry 
into the validity of the several tests themselves The task of the present 
memoiandum is to describe the results of an actual application of the tests, 
and to icport in detail expeimients and calculations, by vhich tho assump¬ 
tions embodied in tho foregoing revision may bo confuted or confuraed 

The initial aim of the whole investigation was twofold to standardise, 
by an application to English school children, both the methods and the 
results of the scale , and to deteimine its diagnostic -value, as thus applied 
and staudai dised. 

Such an aim involves four distinct problems First, what changes in 
the actual procedure are necessitated by translating the French instructions 
and adjusting them for use in England ? Secondly, what averages in the 
final results are to be expected at each age fiom English school children, 
both normal and defective, and, more particularly, wheie is tlio borderline 
to be drawn between the two t 5 qjes ? Thirdly, how accurately do the tests, 
both severally and as a w'hole, measure the intelligence of normal and 
defective school children and discriminate bet-vveeii the two ’ Lastly, wliat 
influence is exercised upon the performances, apart fiom age and intelhgence, 
by various extraneous factors—^by sex, by social status, by educational 
opportunity, and by emotional and moral disposition ? 

The first and more piactioal pioblom bos alicady been dealt with in the 
preceding pages The sections that follow will bo successively (oncernid 
with the three remaining questions, questions which fiom then general nature 
are more abstract and obscure 

Need for Statistical Analysis. 

The distribution of intelligence among the population, like the distribu¬ 
tion of income or the incidence of death, is a matter largely toi statistics , 
and in its general statistical fiamcwork the jirescnt enquiry must piiisue 
much the same broad outlines as those adopted m my previous study of the 
distribution of educational ability But as now ray conclusions aie addressed 
first of all to tho practical woiker, I may here dispense with a rejietition at 
length of tho methods there described , and for details refer the cnquiiing 
theorist to that earber work ' 

For the statistical technicalities that still remain, some prefatory apology 

(‘) riie DiatnbjUum and Rilaticnuf Jid\JxalvmalAbi1U\t$,m7 P S Klug and Son Ci 6(1 
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IS doubtless due To those unfamiliar with the recent course of educational 
psychology the intrusion of mathematical refinements into problems of the 
classroom may seem to be little short of peiverse pedantry, more ridiculous 
and less excusable than the crotchets of the tiigonometrical tailor who fitted 
Gulliver with a suit of clothes by means of a sextant and a theodolite 
Examining children, it may be urged, is among the simplest of the teacher’s 
daily duties , and needs little else but common sense and rule of thumb 
by many words, still more by many figures, counsel is darkened 

Such criticism has to he faced by each new apphcation of a sciontifio 
technique to everyday affaus To the builder and the gunner of a century 
ago the mathematical calculations of the modern engineer would seem the 
idle pastime of an anthmomaniac To-day, before a new railway bridge 
can. be designed or a new gun constructed, abstruse computations must be 
worked out, by the side of which the statistics of psychology look childish 
and brief The achievements justify the means. Designed in accordance 
with elaborate calculations, the suspension bridge spans straits, the canti¬ 
lever estuaries, which the old empirical arch and pier could never have 
crossed , the 14-inch naval gmi drops projectiles, of a weight, at a range, and 
with an accuracy, some twenty times as great as that achieved by primitive 
wrought-iron, smooth-bore ordnance. While Swift was gibing at the mathe¬ 
maticians of Laputa, Newton was writing his Pnncijna The satirist may 
be read the more widely • but the mathematician has more profoundly 
changed and furthered the course of civilisation 

It has been the signal merit of the Bnghsh school of psychology, from 
Sir Erancis Galton onwards, that it has, by this very device of mathematical 
analysis, transformed the mental test from a discredited dodge of the 
chai'latan into a recognised instrument of scientific precision. To the dis¬ 
regard of statistical procedure may be traced the gross divergences of 
standard among those who diagnose deficiency in children , to the in¬ 
adequacy of Binet’s own arithmetical formulations may be attributed at 
once the popularity and the confusion that have attended his diagnostic 
scale Every subsequent search for an equitable test of mental deficiency, 
every recent endeavour to construct a scale of intelligence, whether adapted 
from Binefc or framed afresh, has necessarily been based upon one or more 
of the statistical methods that re-emerge in the following discussion. Ex¬ 
perience has shown that the piactical efficiency of each new scheme vanes 
almost in direct proportion to the thoroughness of its theoretical foundations. 

Version Employed. 

The version of the tests with which the following results were obtained 
differs in no important particular from that detailed in the preceding memo¬ 
randum The initial translation was undertaken for an enquiry commenced 
in 1912 in collaboration with Mr R. C. Moore and other research students 
in the Psychological Laboratory at Liverpool University. The material then 
gathered demonstrated the need for a carefully rectified procedure The 
task of revision was accordingly resumed in London, with the assistance of 
numerous teachers and otheis, as already recounted With the scale so 
revised the present data were secured More recent emendations have been 
too trivial to affect the genera! outcome. 


Number and Nature of the Children Tested. 

The results here reported are those derived from London children only. 
The children tested in London schools number over three thousand five 
hundred ; and comprise, first, 2,674 “ normal ” children, attending fifteen 
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diffeient departments in the ordinary elementary schools , secondly, 729 
attending seven, special schools for the mentally deficient ; thirdly, 107 
juvenile delinquents from remand homes, industrial schools, and elsewhere. 

Of the elementary schools, eleven departments were examined by 
me personally, two by the head teacher, one by the teacher from a 
neighbouring special school, and one by the several class-teachers In 
the latter school each teacher was supplied with a typed copy of instruc¬ 
tions and with the reqmsite apparatus, and the procedure was first 
thoroughly demonstrated and discussed. Where the marlung is somewhat 
arbitrary, as in the drawing and the defimtion tests, the scripts obtained 
from the children were preserved, and the scores checked personally The 
data thus contributed by the generous eo-operation of teachers comprises 
about one-third of the whole amount. Owing to the wide variation displayed 
by social conditions in London, the inclusion of samples from schools of 
very different types was deemed imperative In many cases, however, it 
proved unnecessary or impossible to test certain of the elementary schools 
throughout 

Of the special schools, all except two were examined personally In 
those two the testa were conducted by the head teachers. The children 
aged SIX and seven actually attending such schools are relatively small in 
number I have, therefore, incorporated results secured from children not 
actually attending special schools at the time of oxammation, but subse¬ 
quently transfeired thither on the ground of mental deficiency. 


2 . THE ORDER OF DIFFICULTY OF THE TESTS; AND 
THEIR ALLOCATION TO APPROPRIATE AGES. 

Percentages Passing the Tests at Each Age 

The total results obtained are summarised in Tables III and IV. These 
tables present, for ordinary elementary and special M D. schools respectively, 
the percentage of the children in each age-group passing each of the tests 
The age-groups are distingmshed by age last birthday In each, therefore, 
the average chronological age is 3J, 4^ ..., not 3 0, 4 0, 6 0.. .., as in 

the age-groups of many previous investigators. 

Before calculating the figures for normal children (Table III) the per¬ 
centages found at each school were weighted in accordance with its repre¬ 
sentative character ' The schools exammed were first disposed into five 
classes—poor, below average, average, above average, and good The 
criteria for this classification were partly social, for example, the economic 
position of the parents, and partly educational, for example, the rela¬ 
tive number of scholarships gtined annually. All the schools in a typical 
London borough—the borough previously chosen for my survey of educa¬ 
tional abilitiei—were then similarly classified , and thus a rough estimate 
was procured for the relative frequency of pupils of each type. The original 
percentages were then loaded proportionately by multiplying them, through¬ 
out each school by the figure denotmg the frequency of its type withm the 
borough So computed, the averages yield a more accurate picture of a 
landom sample of London children than any results derived by examming 
merely a smgle school, however typical, or by simply averagmg all schools 
regardless of their divergent character Measured, for example, by the 
standard deviation, the general distribution of ability would, m the latter 
case, appear too widely scattered , in the former, too compact. 

(') This “ representative method of sampling ” (as I termed it) was deeorlbed more fully in my 
original report, but there le now a growing literature on this and allied procedures 
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TABLE III.—ORDINARY 

Number of Children, at Each 



Teat 





Normals 

3 

4 

6 

6 

1 

AOB III 

Polntlnft 

84 7 

100 0 

100 0 

100 0 

2 

2 Numbers 

82 6 

98 9 

100 0 

100 0 

3 

Sex 

75 3 

93 3 

100 0 

100 0 

4 

Surname 

73 6 

94 8 

99 4 

100 0 

5 

Naming 

eo 0 

91 2 


100 0 

6 

IMcture (Enumeration) 

65 G 

87 7 

OS 7 

99 6 


Aoe IV 

6 Syllables 

58 2 

88 5 

06 G 

69 3 

8 

3 Numbers i 

45 B 

83 2 



0 

4 Pennies 

24 8 

82 4 



10 

2 Tinea 

45 7 

72 7 

94 3 

98 7 

11 

CompttTine races 

33 J. 

06 0 

91 8 

08 7 

12 

AOF V 

Triple Order 

26 4 

05 3 

Si 2 

95 7 

13 

'square 

11 5 

70 3 

85 4 

07 0 

14 

10 byllablea 

17 6 

50 8 

81 8 

07 7 

15 

\t7e 

18 0 

54 5 

78 7 

00 0 

18 

Morning and A.(t(rnoon 

13 5 

51 0 

70 8 

90 7 

17 

4 Colours 

11 g 

48 6 

76 0 

05 2 

18 

4 Numbers 

12 0 

45 2 

72 3 

94 6 

10 

2 'Weights 

3 6 

37 6 

68 3 

85 8 

20 

Aoe VI 

Fingers 

0 0 

23 4 

62 5 

86 6 

21 

13 Pennies 

0 6 

32 1 

51 6 

85 8 

22 

Diamond 

0 0 

11*7 

40 8 

S3 8 

23 

IrunscniJtlon 

0 0 

10 5 

45 2 

85 0 

24 

Days of >Veek: 

0 0 

17 2 

44 2 

81 3 

25 

4 Coins 

0 0 

8 0 

48 8 

82 8 

20 

Divided Card 

1 2 

10'8 

47 2 


27 

Deflinltioa (Use) 

0 6 

21 1 

46 2 

72 3 

28 

6 Numbers 

1 2 

15 2 

37 8 

76 7 

29 

Picture (DesGrlj>tiqu) 

1 2 

10*8 

49 8 

73*5 

30 

16 Syllables 

0 6 

14 6 

47 8 

72 7 

31 

night and Left 

0 6 

11 4 

52 0 

76 7 

32 

JLqe Vlt 

Missing Features 

0 0 

9 5 

34 0 

65 3 

23 

Ponce and ITalfpenco 

0 0 

1 8 

13 0 

41 8 

34 

Dlffetencca (Concrete) 

0 0 

2 5 

28 8 

52 0 

3j 

Dictation 

0 0 

0 0 

7 2 

45 1 

36 

AQB VIII 

Beariine: (2 tacts) 

0 0 

0 0 

3 9 

28*2 

37 

i-asy Questions 

0 0 

0 6 

g 6 

»1'2 

38 

Counting 20 to 1 

0 0 

0 0 

5 7 

28 0 

39 

Date 

0 0 

0 0 

1 3 

0 6 

40 

Cliange 

0 0 

0 0 


lU 0 

41 

0 Numbers 

0 0 

0 0 

4 0 

14*5 

42 

Aoe IX 

Months 

0 0 

0 0 

1 S 

7 0 

43 

9 Coins 

0 0 


1 a 

0 0 

44 

IleailinB (0 Pact*?) 

0 0 

0 0 


3 8 

4<j 

Defliiltion (Class) 

0 0 

1 3 

3 9 

16 4 

46 

Aoe X 

5 Weights 

0 0 


2 6 

14 3 

47 

fbentence Uullding (2) 

0 0 



5 3 

48 

Mcnitns Dra-wjuB 

0 0 

0 0 


2 4 

4d 

Aoe XI 

Absurdities , 

0 0 




50 

Difficult Ciueatlona 

0 0 


0 0 

1 9 

51 

GO Vf ords 

0 0 


0 0 

4 1 

52 

7 Numbers 

0 0 



2 5 

53 

Sentence DuUUmg (i) 

0 0 

0 0 

0 0 

0 0 

64 

Aoe XII. 

3 nhymes 

0 0 




55 

Mixed bcntcncea 

0 0 




56 

Picture (Iiitervretation) 

0 0 

0 0 

1 3 

2 5 

57 

Aoe XIII 

Suggestion 

0 0 




58 

Problems 

0 0 

0 0 

0 0 

0 6 

59 

Aoe XIV 

26 Syllables 

0 0 




60 

Deflnltion (Abstract) 

0 0 

0 0 

0 0 

0 0 

61 

62 

Aqe XV 

Folded Pauer 

Differences (Abstract) 

0 0 

0 0 

0*0 

0 0 

0 0 

63 

Reversed Triangle 

0 0 

0-0 

0 0 

0 0 

64 

Aaa XVI 

Re statement 

0 0 




65 

DUTerence (King, President) 

0 0 

0 0 

1 6 6 

0 0 













ELEMENTARY SCHOOLS. 

Age Passing the Several Tests. 


146 
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Order of Difficulty of the Tests for Normals. 

In graduating such a senes of tests as this, two conditions must be 
obeyed. First, the testa, marking as they do successive points upon the 
scale, should follow one another in a fixed order of increasing difficulty 
Secondly, the morease in difficulty should always be the same in amount 
the intervals between each Buccessive pair of tests, constituting as they do 
equivalent units of measurement, must represent equal increments of ability. 
Each step on the ladder must be a step upwards—and that for every climber , 
and the spaces between the rungs must be of even distance How far does 
the present arrangement eonfoim to this double stipulation ’ In Table 
III. the percentages show the difference in ease with which each test is passed 
by noimal children , the ranking based upon these percentages will give 
the order of difficulty. Is the order inflexible ? Aie the intervals equal ’ 

The Stability of the Order of the Tests. 

The tests are arranged in sequence , and the sequence has been deduced 
by comparing the averages' of all the percentages m each of the several age- 
groups. The averages aie shown m the last column of the table One 
source of instability is immediately obvious. Withm the age-groups, taken 
one by one, the general declme in. the percentages is mterrupted here and 
there by a momentary rise The orders for separate years would agree 
neither with each other, nor with the average. These sporadic reversals 
eire generally caused by testa learnt suddenly at a definite epoch m the child’s 
school hfe—fo example, transcription, reading, and date At the age of 
three, to draw a square is harder than to give one’s age, to name the colours, 
to distinguish mommg and afternoon, to repeat ten syllables, or to echo four 
numbers. At the age of four, it becomes easier than these others , and, m 
later years, it is perfoimed even more readily than the triple order. By some 
mvestigators it has been alleged that “ those tests are most useful which 
show the steepest rise ui the number passmg it from age to age The steep 
rise, however, means, m most mstances, simply that the task embodied in 
the test is not taught to the child until he reaches a given school standard 
Success m such teats is the consequence and guarantee, not of mental maturity, 
but of school promotion. 

On the whole, however, the inconsistencies between one age and another 
are neither frequent nor large. A more fertile and far-reaching question 
lies, I think, in this • Howfar does the neworder agree with the original order 
prescribed by Binet, and with the revised orders proposed by subsequent 
investigatiors ’ 

Between the arrangement presented by Table III. and the various 
arrangements which Bineb published the correspondence is far from exact 
To test the agreement more mini toly, I have worked out the correlation 
between the various orders The seriation obtained with London children 
correlates with Bmet’s 1908 arrangement to the extent of -967, with Binet’s 
1911 arrangement to the extent of 977, and with the order derived from 
Bmet’s own experimental data to the extent of 984.® If, therefore, the 
present results may be accepted as a criterion, the revised arrangement of 
1911 13 a distinct improvement upon that of 1908 This conclusion is 
enforced by the corre.spond6nce that obtains between the present arrange- 

(‘) This is eQulvalcnt to taking the " difflculty-tlireshold " of each test to be the theoretical age 
at which half the cMldion pass, and half fall in the teat See Appendix IV. pp 439-448 

(’) W Stern, Die Pgycholonuchen Methoden jBieliiffenjprll/iing, 1612, p 65 This criterion waa 
flrat suggested by Bobertag, and has been accepted by Moons (Joe cU inf . p 124), Moore’s Hat of such 
tests, however. Includes a large number that plainly depend upon school instruction 
(•) The probable errors are approximately ± 016 
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TABLE IV.-SPECiAL M.D. SCHOOLS. 


Number of Children at Each Age Passing the Several Tests, 
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7 

8 

9 

10 

11 
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0 
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3 
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tool 

93 0 
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lOOl 

84 0 
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menfc and that derived from Binet's own experiments, a correspondence 
closer than that subsisting between Bmet’s experiments and either of Binet’s 
formal arrangements. 

To collate the present order with the orders given by other investigators, 
and to compare each of these orders in turn amongst themselves, should 
yield an exquisite test of the stability of the scale. Which form of sequence 
accords most closely with aU the rest ? In answer to this question, the correla¬ 
tions may be computed between the orders to he extracted from the per¬ 
centage tables recorded in the pubhshed articles. Ten such tables are 
accessible, compiled by various authors, working m various countries ^ 

Data for testa common to both the 1908 and the 1911 senes alone 
are to be admitted j and, further, tests for years III, IV., and V. have to bo 
discarded, since scarcely any writers have employed them. These restrictions 
leave thirty-two teats available. The correlations have been calculated by 
the famihar method of squaring the rank-differences The probable errors 
range from ± 076 for the lowest coefficient { 625) to ± 003 for the highest 
( 986) 

The coefficients are shown, arranged as a “hierarchy,” in Table V, 
The hierarchical system strongly suggests a single “ central factor,” under¬ 
lying, and in different proportions determining, all the various reconstruc¬ 
tions That “ central factor ” is presumably the ideal order—an order 
such as would be reached by applying Binet^s own procedure to an indefinitely 
large sample, tested by an indefinitely large number of investigators, m an 
indefinitely large variety of countries 

Here, it will be seen, we are faotonzmg correlations between persons, 
not tests—the persons in this case bemg not the testees but the testers The 
average correlation is 873— not a very high figure when correlatmg persons. 
The “ saturations ” e , correlations of each investigator’s order with the 
ideal order estimated by oombming all) range from 984 to 782 The lowest 
is given by Wallin's ; but this was baaed on epileptics Saffiotti’s, ohtamed 
with Italians, and Bobertag’s, ohtamed with Germans, give shghtly higher 
saturations The four American investigators follow next, and two English 
investigators next. Bmet’s order naturally occupies a high position, amoe that 
formed the basis of the rest , Goddard’s is higher still, doubtless because it 
was the earliest of the American The order furnished by the present investi¬ 
gation yields the highest saturation of all, but that may be due partly to the 


(') Comparatively few of the earlier tahlee are giveu In a form Which enables the order of difficulty to 
be determined preelsriv The following are the sources of the arrangements referred to above Even here 
the data had occasionally to be le cast Into a comparable form, e g ,by assuming that teats not applied to 
certain children would have been passed by all or by none at certain ages Sometimes the hgures have 
had to be recovered Irom graphs printed with a scale that la not always clear 

A Binet. "La iresuro du ftlvewu Intellecluel " L’dnmfe Psych . XVII. 1911. p 150. Tableau II 
H K Goddard, " Two Thousand Xonnal Children measured by the Blnet Scale " Ped Sem , XVIII, 
1911. pp 217-8. Table II 

O Bobertag, " Uber IntelllBcnrprurunscn fnach der Methode von B und Si" Z Angew Psgch , V 
1911. pp, 105 seg (Percentages paaim, bur, Incomplete) C/ Md . VT 1012, pp 495 sec 
F 11 Saffiotti, La Misura dclV hUellinensa tut Fanctulli, 1916, p 155, Tavola XXIII 
J E Wallin, Experimental Stialus of Mental Dcfcctine\ 1912, p 32, Table IV 
L sr TermanandS 11 Childs "A Tentative Kcvlelon ot the Blnet Simon Measuring Scale cl Intelli¬ 
gence J Bilucalional Psi/ch . Ill, 1912 Pp 72-3. Table IV 
A C Hinckley, " The Blnet Tests Applied to Individuals over Twelve Years of Age " J Educ Psych 
VI , 1015 p 56. Fig 20 

C Schmitt. " Standardisation ot Tests for Defective Children " Psych Monograph, XIX , 1015. Tables 
I to VH , pp 70-77 

N. G Taylor " Further Data towards the Study of the Blnet-SIraon Scale " J Exp Psd > III. 1910, 
P 26 

E C Moore, "The Application of the Blnet Simon Scale to Xormal English Children " J Exp Fed. 
IV, 1017, pp 121-123, ligure 5 
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fact that my version is the moat recent, and therefore has sought to mcorporate 
the features from all the others, Contmental as well as American 

If we partial out the effect of the central factor, we are left with residual 
correlations that arrange themselvos into two groups or clusters The American 
investigators (with Bmet) form one group . (their saturations are Wallin, 
376, Hmekloy, 210, Terman and Childs, 113, Goddard, 083, Bmet, 
•033) The British and Continental form a second (Safhotti, — 247 , Taylor, 
—164 , Moore, — 161 , Burt, — 149 , Bobertag, — 062 , Schmitt, — 032). 
There is thus some common mfluenee affectmg nearly all the Ameiicans, and 
apparently some other influence affecting the others But the saturations 
for this supplementary factor are comparatively small • the mam features 
are the dommance of the goneral factor, and the high saturation exhibited 
for that factor by the present ariangement 

TABLE V. 

Correlations between the Ciders of Difficulty found for the Tests 
by Various Investigators. 
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For comparability with other orders, tlmefoie, the present airangement is 
at least as satisfactory as any other, probably more satisfactory than'Bmet’s, 
and quite possibly the most satisfactory of all those here examined The orders 
compared, however, are confined to scales entitled to represent the Binet- 
Simon scale as Bmet and Simon intended it The most thorough and most 
recent revisions—the versions of Yerkes and of Terman—diverge too far 
froip the original to be admissible for strict comparison Had tlioy been 
pubhshed long enough for verification ovei the same extent as the original 
schemes of Bmet and Simon, I have littlo doubt that they might have proved 
as stable as oithei the present arrangement or any other , only they can 
hardly profess to be Bmot-Simon scales 

With these reservations, then, we may legard the tests, thus rearranged 
m order of difficulty, as marking points, fairly definite and moderately 
steady, along a linear scale But stability is not enough. The gradation 
must be regular as well as rigid The distances between each pair of adjacent 
points must everywhere be equal Otherwise to measure intelligence by 
the number of tests passed would be ft proceeding void of all validity Units 
are not units unless each has the same size. 
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The Equality of the Intervals of the Tests. 

The intervals hatwoen the tests can beat be measured in terms of the 
standard deviations for the several years Conceive a senes of tests passed 
respectively by 50 0, 69 1, 84 1, 93 3, 97 7 . per cent of a given age- 

group With these frequencies, as a table of tho probability mtegral will 
show, the seveial tests would, in a normal distnbution, fall beyond the 
average degree of difficulty by 0, 1, 1}, 2 . times the standard devia¬ 

tion The differences in difficulty between the successive tests are thus 
equal, although between the successive percentages the differences—19 1, 
IS 0, 9 2, 4 4, —vary greatly With a normal distribution the standard 

deviation may be assumed always to yield a comparable unit. Hence, if 
first expressed as the multiple of this unit, the difference observed at any 
one age between two tests may be legitimately averaged with the difference 
observed at any other age. 

By means, therefore, of a table of deviates for the normal curve, each 
percentage" m the body of Table HI was first eonveited into terms of the 
standard deviation (S D ) The differences between the figures so found, taken 
m successive pairs, were then averaged. Adding the average differences in senes 
cumulatively gives the distances of the several testa from an arbitrary zero. 

Thus constructed, the linear scale of tests may be depicted graphically by 
the giaduated line in Figure 21. The vertical marks upon the horizontal hns 
indicate the individual tests, the longer strokes showing the first tests of the 
several age-groups. On the whole, except toward the upper end of the 
series, the distribution of the tests is tolerably uniform At age XIII the tests 
begin to spread out very widely , and they are somewhat widely scattered 
at age III , but between these limits the number in each S D interval, 
that IS, in each successive unit along tho imaginary base-lme, approaches 
roughly—very roughly, it must be owned—to equality In ages V. and VI, 
the tests are somewhat crowded and cramped, and in the later ages thev 
open out again a little too thinly. But here the paucity of the tests is partly 
explained and largely compensated by tho progressive decrease m the 
magnitude and significance of tho mental year when itself reduced to terms of 
a single standard deviation—a decrease that will emerge more clearly m the 
discussion below (Table IX. and p 170) Hence, as regards eguwaknee of 
umt, ills nundier oj tests passed provides a measure quite as valid as the number 
of mental years attained 

Thus the new arrangement is about as accurate in the equahty of the 
test-intervala as it is m the fixity of the test-order, neither approximately 
perfect, nor wholly precarious, but for rough purposes and provisional use, 
sufficiently satisfactory. 

As a scientific scale the graduation of the Binet-Simon tests is not, and 
cannot by any means be made exact To obtain a scale at once more stable 
and more unifoim, a far greater variety of teats must be first assembled. 
Vacant intervals could then be filled , and tests that in difficulty virtually 
duplicate each other could bo ab.indoned. 

Principles Determining the Age-Assignment of Each Test. 

In assigning each test to an appropriate age, what is the best numerical 
criterion ? On this point much controversy has arisen Binet, it would 
beem, started from tho principle that an average child should, on attaining 

<‘) litre \vp arc fompanns imaginary percentages itilccn from a cohmn of Table HI On p 146 
^ve determined lelrtnL dldlrulty bv comparing those from each row For fuller discussion seo original 
report (summarl/i-d In Appendix, pp 43!)/) 

(*) III view of tlio large influtneo exerted upon measucea la terms of SI) by a small error In 
extremely ingli or Ion pircontagLs, tlio&e o\ei 'JOiwr cent andthoaeunder 10 percent were disregarded 
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each birthday, perform all the testa allotted to the year then reached. This 
assumption earned the following corollary: every test must be passed by a 
majority among the children of the precise age to which it is assigned But 
what proportion constitutes a majority ? Opimona conflict Pearson and 
Jaederholm suggest 66 per cent. , Terman and Childs, 66 per cent , Goddard, 
76 per cent, “or more.” To Bobertag, Binet wrote “A test may be 
assigned to a given age if only 66 per cent, succeed. . . If 90 per cent 

succeed, it is perhaps too easy ” An increasing number of investigators, 
however, have adopted a criterion of 75 per cent, for every age But one 
cardinal fact all such proposals ignore. Expressed in terms of mental age, 
the average range of abihty increases markedly from year to year A range 
of five mental years (namely, from III. to VIII.) includes aU the children 
aged five chronologically , to include all the children aged ten, double that 
range (namely, from V. to XV ) is needed * Hence, if a criterion of 76 per 
cent be adopted at age five, a criterion of far less than 75 per cent would 
be requiied at age ten, otherwise in the latter instance the dividing line will 
be removed to a greater distance above the average 

Prom this pierplexity there is an easy escape. Let the children be 
grouped, not, as with Binet, by their age at their nearest birthday, but 
by their age at their last birthday The age of the groups will thus average 
6J years, GJ years , respectively, not 6 0 years, 6 0 years. . Now, a 
correct allotment of the tests implies that in every normal group the average 
mental age shall coincide with the average chronological age Clearly, 
to satisfy this requirement, not only must each child pass all the teste for 
hia own year (that is, for age V , if he is five but not yet six) , but, in addition, 
all the children must, on an average, pass half the number of tests for the 
year above (that is, for age VI), or—to change the form of statement—half 
the number of children must, on an average, pass all those tests If any 
chance to pass an occasional test from a yet higher age where theoretically 
all should fail (as ago VH ), this will, in a symmetneal distribution, be 
counterbalanced by an oooasional failure in the lower ages where theoretically 
all should succeed (as age IV ) * Here, then, is a simple criterion, uniform 
throughout the scale, identical for every age To be assigned to any given 
year, a test should be passed by approximately 60 per cent, of the children who 
are nominally of the year below. Tests for age IV should be passed by 60 per 
cent of the children aged three last birthday, and so through all the 
series. It might perhaps seem less confusing to name such tests three-year- 
old teats, thus indicating that they are crucial tests for those aged over three 
but not yet four For the present, however, the Binet nomenclature has 
been preserved The tests in question are called IV -year tests (Roman 
numerals being used according to the common convention), meaning thereby 
that they are tests which should all be passed before the mental age of 4 0 
can be scored 

By this criterion, then, the tests have been apportioned among the 
several ages. It will be remarked that certain tests fall nearly midway 
between the two groups Sentence bmlding (one sentence) is passed by 


Cl I have already drawn attention to an analoioua phenomenon In the case oi educational ability 

See Memorandum on Di$lnbutim and Mationi 0 /Sdueatimal Ahtlitus iiaw) p ai nnd Fig 5 

C) It Is Important to note that, In virtue ot the very peculiarity thabhaa given rise to thU emljarraasment 
—the Increase o[ standard deviation with Increasing age—this compensation does not obtain with an eaulva 
Icnce absolutely eract Suppose there are the same number o( teals, say five, nt eaob j ear Then, measured 
In terms ol the standard deviation o( a middle age group, eay age ten. a test for age XII Is not ns a unit 
equivalent ot a teat (or age VIII, elnee thus measured one-Htth ot a year at XU. Is lees than one filth ot a 
year at VUI Hence, it the diitnbiUion o] the aae irroup be etricUv nomaltehen its ilotidard dertallon is taken 
as unit. It must cease to be strtctlv normal when the mental vear is taken as unit 
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43 0 per cent at the age of ten, and by 58 1 per cent, at age eleven A 
difference ef only 1 1 per cent in either age would have transferred the test 
from age XI to age XII On an average, it will be found, about 72 per cent 
pass the testa for their own age, although in single tests the percentage 
vanes from a little over 50 in the highest ages to all but 100 in the lowest. 


Consequent Changes in Age-Assignments. 

For pijrposes of comparison I have tabulated in an appendix* the 
various sge-assignments proposed for each test by all those investigators 
whose data aie both accessible and comparable The table re-echoes a shrill 
discordance between the various utterances—a discordance which does not 
always catch the ears of a pubhe somewhat deafened by the panegyrics on 
Binet’s general scheme One adjustment keys a test up , anotner keys it down , 
others, again, tune the whole gamut from a note peculiar to themselves. 

With the average or commonest assignment for each test the present 
recommendations chime in tolerable consonance If anything, they are 
flattened a trifle below the age most generally assigned . for London 
children the tests as graduated by the aggregate results of previous inves¬ 
tigators would be pitched a degiee too easy In comparison, therefore, 
with other children tested by the scale, the child of the London elementary 
school appears somewhat precocious 

Placed against the age-assignments originally presciibed by Binet, the 
present results iterate and emphasise the overruling need for ladical revision. 
At least thuty-four tests out of the sixty-five need to be leset Tlio table 
subjoined (Table VI ) enumerates the changes winch involve a displacement 
of more than one year 


TABLE VI.-THE LARGER CHANGES IN AGE-ASSIGNMENTS. 


Bmet, 1908 

Bmet, 1911 

London D 

4 Colours 

VIII 

VII 

V. 

6 Numbers 

VII 

■ VIII 

VI 

Weekdays 

IX 

Omitted 

VI 

6 Numbers (omitted by Bmet. 

X suggested by Goddard) 

VIII. 

Definition (abstract) 

XI 

XII 

XIV 

Problems 

XII 

XV 

XIII 

3 Rhymes 

XII 

XV 

XII 

7 Numbers 

XII 

XV 

XI 


Upon one point the present results and those of most recent mvcstigatois 
are m unison. The tests assigned by Binet to the lower ages appear—with 
the one exception of “ divided card ”—far too simple for London children. 
As a consequence, eight tests are now crowded into age V , and twelve 
(including, however, five omitted from the 1911 senes) into age VI , this 
leaves for the higher ages only two or three apiece On the other liand. in 
the higher ages Binet’s assignments are perhaps a little too stern. Two 
tests allotted by him to age X , and two allotted to age XI , jirove to be loo 
diffioult , and are, therefore, relegated to a later year In ages V and VI it 
might, on a hasty view, appear judicious to abridge the number of tests , 
but, since during the younger ages a difference of one year has more signifi¬ 
cance than at the older ages, it becomes convenient to retain the minutei 
differentiation thus provided 

The new assignments introduce large alterations into the estimates of 


M 


m bee Appendix I. pp 212-15 
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menial age as based upon the Binet-Stmon tests (see Table VII.). Children 
whom the 1911 revision would credit with a mental age of 6 0, 7 0, and 16 0 
respectively, would, according to my rearrangement, be awarded a mental 
age almost exactly a year belov; On the other hand, a child credited by that 
revision with a mental age of lO-O would now score nearly ten and a half 
Doubtless the average social footing of the London child is somewhat above 
that of the particular subjects tested by Binet m his standardisation , the 
latter are described as children of Parisian ouvriers, living m a district 
“ pauvre sans Sire miaerahle “ But, even after due allowance for this has been 
granted, the differences remam considerable They demonstrate beyond 
dispute how urgent a fresh calibration is, before the scale can be cited for 
evidence of retardation great enough to convict of mental deficiency. 


TABLE VII. 


The Conversion of Mental Ages based upon Binet’s Original Scales 
into Mental Ages based upon London Age-Assignments, 


Mental Age based 
upon Original 

Bineb Saalea 

Corresponding Mental Age accoidlng 
to Present Kearrangement 

1 For lt08 Scale 

For 1911 Scale 

m 

j 2 8 

2'8 

IV, 

3 9 

3 9 

V 

1 4 6 

4-6 

VI 

; 6 2 

5 2 

VII. 

5 9 

5 9 

vin 

1 7 2 

7 3 

IX. 

8 5 

9 0 

X 

10 2 

10 4 

XI 

11 3 

_ 

xn 

14 0 

11 7 

XIII. 

16 0 

_ 

XIV 

_ 


XV 

_ 

14 0 

Adult 

— 

16-0 


Explanatory Note .—child obtaining a mental age of X. by Bineb's 1911 
scale will have passed thirty-nine tests in that scale—^five for every mental age 
from III, to X., except IV., which has only four testa. In addition, ho would 
presumably pass the nine tests assigned to various ages from VI to IX, in 
the 1908 scale, but dropped m the 1911 , and also the tests of repeating 
four and six numbers—tests omitted in the Binet scales, but here assigned 
to ages VI. and VIH.—-had these various supernumerary tests been given 
to him Actually, or by imphcation, therefore, he passes fifty tests, which, 
according to the key for the London assignments (Table II , facing page 19), 
accords him a mental age of 10 4 The other ages have been converted by 
a similar calculation 

Three ages in the 1008 scale (XIV., XV., and Adult), and three m the 
1911 scale {XI., XIII., XIV.), have no tests awarded them in Binet’s arrange¬ 
ment , hence, no corresponding London assignments can be calculated. 
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Order of Difficulty of the Tests for Defectives. 

The orders of diflBculty obtained respectively with defectives and with 
normals are far from coinciding The total number of special school children 
passing each test has already been given in Table TV" According to the 
fresh order mdicated by these figures, the list of tests has there been re¬ 
arranged once more. The differences of position shown by each test m the 
two rankings have been calculated by subtraction , they are shown m 


TABLE VIII. 

Di-ffeiences tn Order of Difficulty for Normals and Defectives 


(The sign -f- indicates that a test is relatively easier for normals 
the sign — mdicates that a test is relatively easier for defectives ) 


Teat 

Dlflerenoiiin 

Older 

Tegfc 

Difference in 
Order 

Dictation 

-h 8 

3 Numbers 

0 

Heading (6 Facts) 

+ 6 

Picture (Enumeration) 

0 

Reading (2 Facts) 

+ 6 1 

Sex 

0 

Diamond 

+ 6 

Pointing 

0 

4 Numbers 

+ ® I 

Sentence Building (2) 

- 1 

6 Syllables 

-j~ 5 1 

Change 

- 1 

Difficult Questions 

“h 4 1 

Date 

- 1 

Definition (Class) 

-(- 4 

Pence and Halfpence 

- 1 

16 Syllables 

+ 4 

4 Coins 

- 1 

Triple Order 

+ 4 

Age 

- 1 

Mixed Sentences 

+ 3 1 

2 Lmes 

- 1 

3 Rhymes 

+ 3 : 

Nommg 

- 1 

6 Numbers 

-b 3 ' 

Problems 

_ o 

Divided Card 

-(- 3 

5 Weights 

—* 2 

Days of Week 

3 

13 Pennies 

- 2 

2 Weights 

+ 3 

Fingers 

— 2 

10 Syllables 

+ 3 1 

4 Colours 

— 2 

2 Numbers .. 

-b 3 1 

4 Pennies 

- 2 

Sentence Building (1) 

+ 2 i 

Surname 

- 2 

Absurdities 

-b 2 1 

Morning and Afternoon 

- 3 

Count 20 to 1 

+ 2 

Square 

- 3 

Transcription 

+ 2 i 

Months 

- 5 

7 Numbers 

+ 1 1 

Right and Left 

- 5 

60 Words 

-b I 

9 Corns 

- 7 

Difierences (Concrete) 

-b 1 

Easy Questions 

~ 7 

Missmg Features 

-b 1 

Definition (Use) 

- 7 

26 Syllables 

0 

Picture (Description) 

- 8 

Memory Drawing 

0 

Picture (Interpretation) 

- 0 

6 Numbers 

0 

Suggestion 

-12 

Comparing Faces 

0 




Table VIII arranged according to size. Here, near the head of the first 
column, are to be found those tests which offer relatively the hardest obstacles 
to the defective These pontes astnorum seem to sort themselves into four 
or five broad classes (1) scholastic tests of a linguistic character (dictation 
reading) , (2) tests of immediate memory (tvio, four, five, seven numbers , 
six, fifteen, twenty-six syllables , perhaps triple order) , (3) reasoning tests 
and tests involving critical perception (absurdities, differences (class), 
definition (concrete), perhaps missing features, divided card, and two 
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weiglitb) , (4) certain othei linguistic tests requiring facility in manipulating 
words (mixed sentences, difficult questions, rhymes, three words in one 
sentence, sixty words in three minutes), (5) other scholastic tests depending 
on acquirements which should be learnt at an early period (transciiption, 
weekdays, counting backwaids, perhaps drawing the rhombus). 

Toward tho end of the list the plan of arrangement places those tests 
which, relatively speaking, prove easier for the defective These hkewise 
belong to several categories, tolerably distinct (1) picture tests (particu¬ 
larly interpretation and enumeration) , (2) simple money tests (change, 
pennies, and halfpennies) , (3) mechamcal counting (four pennies, thirteen 
pennies), (4-) scholastic tests depending upon information learnt after entering 
the special school [right and left, months, date) ; (5) tests of general infor¬ 
mation, depending principally upon age and experience (names of coins, of 
colours, of knife, key, penny ; number of fingeis, easy questions, definition 
(use), age, surname, morning and afternoon, problems, peihaps suggestion 
and five weights). 

Foi many tests the shift in location is pronounced. Suggestion, with 
normals a testfor age XIII.,proves with defectives to be easier than either read¬ 
ing (six facta) or definition (olass),whieh with normals are tests for age IX Nine 
coma, change, and months, which with normals are also tests for age IX , prove 
easier for defectives than dictation, passed by noimals at age VII Aceord- 
iiigly, in applying the tests to defectives or to those suspected of deficiency, 
It will be prudent to adhere rathoi to tho order of difficulty for special school 
children Otherwise, when borderline children fail with definition (concrete) 
and five weights, the examiner, following the normal order, may forget 
they still may pass such tests ns suggestion or picture (interpretation) 

By a strange irony many of the tests which, on the ground of their 
scholastic nature, Biiict rejected in hia lost revision (1911), stand among 
those that differentiate defectives most piofoundly from the normal This 
ciicunistancc it is, no doubt, that has biassed many obscrvcis in favour of the 
earlier scale (1008) It might even, ns a corollary, be claimed that scholastic 
t( sts .ii'c among the besSt tests of intelligence Theoretically the claim is by no 
means indefensible In practice, however, the play of specific educational 
abilities and of specific educational defects, still more the wide variety of 
boholnstic oppoitumty and of teaching efficiency, would import into estimates 
deduced merely from tests of school knowledge unknown and unadjustable 
errors. In English special schools tho children have been selected largely 
by reason of their inability to profit by the ordinary method of instruction. 
During the early ages at which most defectives aie certified, such inability 
resolves itself, among the higher grades, into an incapacity for learning to 
read and write and spell with customary speed Naturally, therefore, it is 
among tests of these very processes that the differences between special and 
ordinary schools most prominently emerge 

That lincjuistic dtsabihhes more particularly characterise the higher grades 
in schools for the defective is a fact of no small moment. Practical experi- 
emc confirms tins observation m two ways In the higher classes of special 
{M D.) schools the staple ground of complairU is that the children are dispropor- 
tionatelg backward in reading among the older children left in the ordinary 
elementary school it is that they are backward in arithmetic 

Average Scores at Each Age. 

The average number of tests passed at each age by children from ordinaiy 
and special si hools respectively is given in Table IX The data are plotted 
giapbically in Figure 26 (facing page 203, continuous Imes, black and red). In 
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figure and table the averages shown are the usual anthrnetic means But, 
with tests thus unevenly distributed, the arithmetic mean scarcely yields a 
satisfactory index for the central tendency in the various age-groups. Por 
the normal children averages so inaccurate would prove a grave disadvantage, 
since upon their averages our norms are to bo based. 

Among normals the fact and its causes are transparent. The members 
of each ago-group appear distributed asymmetrically along the scale of tests , 
and the hst of tests ceases abruptly with two or three hard tests whose age- 
assignment IS obscure, preceded by half a dozen tests that most bright 
children over twelve can pass. For the older ages, therefore, the upper end 
of the frequency-distribution is sharply curtailed On the other hand, the 
lower tail of the middle ages sprawls back through the twenty tests assigned 
to ages V and VI. The two tendencies combine to drag down the arithmetic 
means for all but the youngest age-groups. With distributions of this stamp 
the median should be the more appropriate measure. 

Calculation shows that for almost every year m the latter half of the 
age-series the medians rise above the arithmetic means by one or two units 
Since each test has been assigned to its particular age-group just because it 
IS passed by about half that age-group, and since again withm a given age 
the tests increase in difficulty by approximately equal increments, it follows 
that the median for each age should fall about the middle of the tests for 
that age, This anticipation actual calculating verifies. With small groups, 
however, and with discontinuous vanables, the precise determination of the 
median involves a procedure somewhat arbitrary It will be convenient, 
therefore, to treat the central value for each age-group as falling exactly in 
the middle of the senes of tests assigned to it The values thus assumed 
rarely deviate from the calculated medians by more than 0 5. 

To the standard deviations expressed m terms of tests (Table IX., 
column 3) small interest attaches They are determined chiefly by the 
relative number of tests appropriated, as nearly equal in difficulty, to each 
age Thus, among both normals and defectives, those groups with whom 
the many tests assigned to ages V and VT become crucial exhibit the largest 
standard deviations 

Gonversion of Score into Mental Age. , 

In Binet's “metric scale,” the outstanding novelty, the central pillar 
of the whole design, is the measurement of intelligence by means of age 
It IS an easy and alluring notion. As the woodman, who has cut down an 
oak, estimates the length of its hfe by countmg the annual rings across ita 
trunk, so the teacher can measure the mental age of a child by making with 
the tests a cross-section of its mind, and reckomng the number of equivalent 
years which its successes in those tasks denote Thus the notion of mental 
development provides the final unit, as it formed the initial aim, of the 
Binet-Simon scale How is the reckoning to be made ? 

To convert the failures and successes into terms of eqmvalent years, 
various formula! have been proposed Binet’s ultimate recommendation 
may be summarised thus Credit the child with the highest age m which 
he passes all the tests , and for every further test passed add an appropriate 
fraction of a year Since in the 1911 scale there are five teats for every age 
(except age IV.), each test counts as one-fifth of a year From time to 
time a child may also fail with a test or two from sets below the 
highest ago m which he passes all. Should corresponding fractions be de¬ 
ducted 7 If an unusual success is to he entered to his account, should not 
an unusual failure be balanced equally against him ? This Binet nowhere 
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expbcitly states Indeed, he and his earber followers evidently assumed 
that the breakdown would be far more sudden and abrupt than actually it 
proves, and that for most children the range of critical tests would be con¬ 
fined to one or two years at most Later investigators, however, have 
demonstrated beyond question the need for carrying the child over an 
extended span of tests Every teat, therefore, about which there can be the 
least particle of doubt should be given to the child , and he should be debited 
with every failure, as well as credited with every success. Such a procedure 
treats each success as of equal merit Children who pass the same number 
of tests score exactly the same mental age, irrespective of the special nature 
of the particular performances m which individually they succeed or succumb. 
Of two children, both succeeding, lot us say, with sixty tests, the one who 
succeeds with suggestion—a test for age XIII, but fails with definition (class) 
—a teat for age IX., is accorded an age no higher than the one who fails with 
the former but succeeds with the latter. Assigned to an older age, sug¬ 
gestion, it is true, proves for the majority the harder test , but to assume 
that it IS in consequence the harder test for either of the individuals in 
question would involve an evident fallacy 

This general principle—the treatment of tests as convertible, colour¬ 
less units—facihtates the construction of a simple index for translating the 
test-score immediately into a mental age and for deducing from age the 
number of teats that should be passed It is shown and explained in 
Table IIand has been used throughout the present work. 


3 . THE DISTRIBUTION OF INTELLIOENCE. 

Distribution of Mental Ages among Normals and Defectives. 

In accordance with the age-assignments os now revised, the estimate 
for the mtelligenca of every child has been converted into terms of mental 
years The numbers of normal children attaining each mental level at each 
age are shown in Table X As before, percentages were first computed for 
each school separately, and then weighted according to its representative 
character before the averages in the table were finally calculated. Tins 
age-and-intelbgence table may be compared with the age-and-standard table 
pubhshed in my memorandum on educational abihties * The comparison 
suggests that intelligence varies more widely than school capacity, and that 
possibly school methods prime and prod the backward a little nearer to the 
average standard, but do not exploit to its utmost the inborn intelligence of 
the more acute They tend to level attainments without equalising ability 
Table XI exhibits in like fashion the distribution of ability among the 
special school children It may be compared with the age-and-grade table 
for defectives 111 the memorandum on educational abilities “ In the present 
table the absence of the lowest grades of deficiency will be remarked at the 
older ages , but the re-transference of brighter (hildren to ordinary schools 
IS not so conspicuously evident as m the table for educational ability 

The averages and standard deviations m terms of mental years are given 
for the several age-groups, both normal and defective, in Table IX 
(columns 4, 5, 8 , and 9). The data are plotted graphically m Figure 22. In 
this figure the vertical lines represent the total range of abihty at each age, 
black indicating the children of the ordinajy elementary schools, red those 
of the special (M.D ) schools. The cross near the centre of each hno marks 
the age-average ; the arrowhead at either end the brightest or dullest child 
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(*) Lot cii. page 22. Table IX. 


(•) Loc eH . p a, Table II. 
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in the group The thickened portion of the hne measures a distance of + and 
— 1 S.D. above and below the average Between these limits, a range in 
aU of twice the standard deviation, fall 68 3 per cent, of a normal distribu¬ 
tion, that IS, 3 ust over two-thirds of the whole group. The diagram reveals, 
at ever;'' age and stage, a broad and unmistakable overlap between the 
children of special and ordinary schools. 

Among the normals the average mental age coincides almost exactly 
with the chronological age, except in the older years. Here the reduction m 
the size of the averages for intelhgence, an attenuation due to the lack of 


TABLE X. 


Distribution of Intelligence. Ordinary Elementary Schools 


Chiono' 

logical 

Age 



Mental Agp 



2- 

3- 

4- 

5- 

G~ 

7— 

8- 

3 - 

6 7 

63 S 

29 8 

_ 

_ _ 

_ 

— 

4 - 

2 4 

18 6 

50 3 

28 7 

— 

— 

— 

6 - 

— 

1 5 


62 3 

16 0 

0 6 

— 

6 - 

— 

— 

3 8 

26 2 

43 9 

23 1 

2 7 

7 - , 

— 

— 

0-3 

6 7 

22-4 

42 5 

20 3 

8 - 

— 

— 

— 

,0 9 

6 1 

23 2 

38 7 

9 - 

— 

— 

— 

0 2 

2 9 

9 8 

22-0 

10- 

— 

— 

— 

— 

0 4 

2-6 

6 4 

11 - 

— 

— 

— 

— 

— 

0-5 

3 6 

12 - 

— 

— 

— 

— 

— 

— 

0 8 

13 - 

— 

— 

— 

— 

— 

— 

0 3 

14 - 

— 

— 

— 

— 

— 

— 

— 

Average 

Chrono- 

3 8 

3 8 

4 5 

6 6 

6 8 

7 8 

8 S 

Age 









higher tests, becomes pronounced. Among the special school children the 
amount of retardation progressively increases The curve or trajectory of 
growth 13 for them flattened at the top. The decline insinuates that by the 
age of fourteen many of the defectives are nearing their mental hmit. 

Percentiles. 

Where the distnbutzon of measurements is normal, it is possible, when 
a child's measurement is kno'wn, to locate his position m a sample group 
purely by inference from the average of that group and its standard de'via- 
tion. With the Binet-Simon scale the distributiqn of the mne-year-old 
children, measured in mental years, agrees pretty closely -with the normal 
curve. The average for this age is 9 4, approximately nine and a half years ; 
the standard de'viation 1'24, approximately one year and a quarter. A given 
child, aged mne six months ago, passes, let us say, forty-one tests , and, 
therefore, has a mental age of eight exactly. He is thus retarded by one 
and a half years, or about times the standard deviation (1|—1 24 = 1 21). 
From a table for the probabihty integral we can at once discover that in a 
normally distnbuted group approximately 116 per cent, will he beyond the 
hmit of —Is S D. This child, therefore, would rank as eighty-nmth m a 
senes of a hundred arranged according to intelhgence. Such a statement 
gives a clear and concrete notion of his intellectual standing. 
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In actual fact, I find that two ohildien in my survey, passing this number 
of tests, rank as 267th or 268th in the entire age-group, which comprises 
]UBt under 300 children , they would rank, therefore, approximately ninetieth 
on a percentage basis. 

Where, however, the distribution of the measurements is asymmetrical 
(as happens most conspicuously m the older age-groups wlien measured by 
the Binet-Simon scale), the tables foi the normal curve can no longer be 
applied The position inferred from the standard deviation would not 


TABLE X— (continued) 

Distribution of Intelligence Ordinary Elementary Schools— (continued). 


Mental Age 

Average 









9- 

I 10- 

11- 

12- 

13- 

1 14- 

1 

Age 

— 

— 

— 

_ 

_ 

1 

i - 

3 7 

— 

— 

— 

— 

— 

1 

— 

4 6 

O' 3 


- , . 

z 

1 __ 



5 5 

1 6 5 

7 1 

1 3 

0 4 

_ 

_ 

1 — 


7 6 

18 1 

11 7 

1 7 

0 6 

— 

1 _ 

, _ 

8 6 

35 5 

21 8 

5 0 

2 1 

0 7 

_ 


9 4 

18 3 

34 8 

23 3 

11 3 

2 1 

0 6 

0 2 

10 6 

a 6 

25 1 

31 7 

20 8 

8 4 

1 1 

0 3 

11 4 

2 4 

11 2 

19 G 

37 9 

21 3 

6 1 

0 7 

12 3 

1 3 

6 7 

11 4 

18 7 

37 0 

24 3 

1 3 

13 1 

1 2 

2 8 

3 0 

10 2 

30 4 

48 6 

3 8 

13 8 

0 7 

10 7 

11 6 

1 

12 4 

1 

13 3 ■ 

14 0 

1 

13 8 

— 


coincide so closely as above with the position obtaimng m reality. And, 
in such circumstances, the child’s position can only be deduced from tables 
specially compded from the actual distribution A mode of tabulation, 
convenient in form, and already much m use foi measurements of children’s 
height and weight, is that originally suggested by Sir Francis Galton, and 
termed by him the method of percentiles Imagine a group of one hundred 
and one children arranged in inverse oidei of merit The Ist or worst child 
will mark the zero percentile , the 101st or best, the 100th percentile , the 
51st or middle, the 60th percentile or median (and, if the group is b-vunmetrioal, 
the average) The 11th, 21st, 31st, . and 91st children will mark the 10th’, 
20th, 30th and 90th percentiles Eleven measurements thus suffice to 

indicate the general form of distribution 

For the results of the Binet-Simon scale such percentiles are shown in 
Table XII From these the approximate position of a given child in a 
typical series of one hundred children of the same age can be instantly read 
off, as soon as his test-score is known Ihe reader, how ever, should hew are of 
inferring that equal differences between percentiles indicate equal differences 
m the measurement of ability In mental age the difference between the 
10 th and 20th percentile is half as much again as that between the 30th and 
40th The difference between the zero and 10th may be. with age-groups of 
the size here dealt with, as much as one or two years (in theory, with an 
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infinitely large group it would be infinite); while that between the 40th and 
50th IS but one- or two-tenths of a year. 

Correlation between Mental Age and Chronologiral Age> 

The correlation between mental age and chronological age is 964 for 
the normals and 839 for the defectives ^ For determining from the chrono- 


TABLE XL 


Distribution of Intelligence. Special (M.D.) Schools. 


Chrono¬ 

logical 

Age 




Mental Age 




Average 

Mental 

Age 

3- 

4— 

5- 

6— 

7- 

8— 

9- 

10- 

11- 

C - 

34 3 

65 6 

_ _ 

_ 



_ 

_ 

_ 

4 2 

7 - 

1 8 

50 3 

41 8 

-- 

— 

— 

-- 

— 

— 

4 g 

8 - 

— 

11 G 

76 4 

umiI 

— 

— 

— 

— 

— 

5 5 

9 - 

— 

9 9 

51 9 

29 6 

7 3 

1 2 

— 

— 

— 

6 9 

10 - 

— 

G 2 

24 8 

36 4 

29 2 

3 5 

nKl 

— 

— 

6 6 

11 - 

0 9 

1 9 

11 1 

18 5 

48 1 

IG 7 

1 9 


— 

7.2 

12 - 

— 

— 

3 8 

17 1 

45 7 

25 7 

6 7 


— 

7 7 

13 - 


— 

6 3 

13 8 


36 1 

14 9 

4-3 

— 

8 0 

14 - 


— 

5 9 

11 8 

17 7 

33 4 

21 6 

7 8 

2 0 

8 3 

Average 











Chronological 

Age 

0 7 

7-4 

9 3 

111 

12 1 

13 1 

13 7 

13 9 

14 4 



logical age the approximate mean mental age the regression equations are 
as follows — 

For normals, 

Mental Age = ( 951 X Chronological Age -|- 357) years 
For defectives, 

Mental Age = (-535 x dironologioal Age -1- 860) years. 

Thus, on an average, for each chronological year the normal children advance 
mentally about nineteen-twentieths of a year , and the defectives advance 
rather over half a year ; or, expressed conversely, to accomphsh one year 
of normal mental progress defectives reqmre, on an average, 1 year 
lOJ- months 

(') The probable errors for these coeUlLlente are + 001 and + 0D7 rwpectlvelr The correlation ratios 
are as follows — 

(1) normals (a) mental age on chronological age 051. 

lb) chronological age on nicntal age 9 >1 

(2) defectives (a) mental age on chronological age 841, 

(6) chronological age on mental age 848 

Tested by comparing the correlation ratios with tlie correlation coefficients, the regressions appear, 
among the normals, very nearly linear With the defectives, the regression of chronological age upon 
mental age deviates signUlcantly from linearity, the difference between the squares of the correlation 
and the ratio being nearly three times its own probable error The averages of the various age groups, 
mental and chronological (Tables X and XI), may be used to plot the regression lines upon a diagram 
The divergencies from linearity then become plain, and prove chiefly to be due to an obvious peculiarity 
in the original percentage tables the total number in each chronological age-group drops at the edge 
of the tabic (for example, after age fourteen) abruptly ftom 100 to zero , whereas the total number In 
the mental age groups drops more gradually If the lower rows of Table X were complete on the right, 
there would In theory be no regression " The “ average mental age " should be virtually identical 
with the average chronological age In fact (as was pointed out In the Ueport on the Distribution of 
Educational Abilities) such tables are not correlation-tables of the ordinary tjpe 
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4. THE MENTAL RATIO. 

!ts Calculation and Constancy. 

If a child’s mental age be divided by his chronological age, the quotient 
will state what fraction of ability the child actually possesses out of the 
sum total of ability which at his age he should theoretically possess—both 
amounts being measured in terms ot years This fraction may be termed, 
with Stern, the child’s “intelligence quotient,’’ or, more euphoniously 
perhaps, his “mental ratio " It is the counterpart, in measurements of 
intelligence, of the figure I have termed, in scholastic measurements, the 
child’s “educational ratio.’’^ 

The mental ratios of special school children are shown for each age in 
the last column of Table IX. They vary but little. Whereas the degree of 
retardation increases from 2 6 years at seven to 6 6 at thirteen, thus doubling 
in the course of six years, the ratios from age to age seem very nearly con¬ 
stant Hence, os a method of %Tid%cating the degree of mental deficiency, the 


TABLE XII. 

Distribution of Intelligence. Ordinary Elementary Schools. 

Percentiles for each Age-Oroup tn terms of Mental Age 


Percentile 


Age 

0 

(Worst) 


20 th 


40th 

60th 

(Median) 

60th 

70th 


90th 

100 th 

(Best) 

3- 

2 

0 

2 

8 

3 

2 

3 

4 

3 

5 

3 

6 

3 

8 

4 


4 

0 

4 

2 

4 

8 

4- 

2 

2 

3 

6 

3 

9 

4 

1 

4 

3 

4 

5 

4 

a 

4 


6 

1 

6 

4 

6 

8 

5- 

3 

2 

4 

6 

6 

0 

6 

2 

5 

4 

6 

5 

5 

a 

5 

8 

6 

El 

6 

3 

7 

2 

6 - 

4 

0 

6 

3 

6 

9 

6 

2 

G 

5 

6 

5 

6 

7 

6 

7 

7 

2 

7 

7 

8 

7 

7- . 

4 

7 

6 

2 

6 

5 

7 

1 

7 

3 

7 

6 

7 

El 

8 


8 

6 

9 

0 

10 

8 

8 - 

5 

2 

7 

0 

7 

6 

8 

0 

3 

2 

8 

5 

8 

7 

9 


9 

3 

10 

4 

12 

6 

9- 

6 

7 

7 

8 

8 

6 

8 

8 

9 

3 

9 

5 

9 

7 




4 

11 

7 

13 

6 

10 - 

6 

8 

8 

8 

9 

3 

9 

7 

10 

2 


4 

m 

8 

11 

3 

11 

7 

12 

6 

14 

6 

11 - 

7 

7 

9 

7 

10 

4 

10 

8 

11 

0 

11 

6 

n 

7 

12 

El 

12 

5 

13 

5 

15 

0 

12 - 

8 

7 

10 

8 

11 

5 

11 

7 

12 

0 

12 

5 


0 

13 

0 

EO 

6 

14 

3 

15 

5 

13- 

9 

0 

11 

3 

12 

0 

12 

5 

13 

0 

13 

5 

14 

0 

14 

3 

14 

7 

15 

0 

15 

5 

14- 

9 

7 

12 

6 

13 

0 

13 

6 

14 

0 

14 

3 

14 

7 

15 

B 

15 

B 

15 

5 

10 

0 


^'mental ratio" may justly claim to be, for any given individual, far moie 
useful than the statement of retardation, since it is almost independent of age. 
For prognosis it is especially significant. If at the age of eight a child has a 
mental ratio of 75 per cent, being thus retarded by two years, we can predict 
that at twelve his mental level will probably be that of a child of nine, and 
at sixteen that of a child of twelve. 

Changes in Mental Ratio among Defectives. 

These claims, however, are but imperfectly reahsed. Although, when 
compared with the degree of retardation, the ratio appears throughout 
more constant, yet beneath this comparative stabihty lurks a perceptible 
drift towards diminution It is small, but it is steady. The change is 
demonstrated most easily among the special schools. Here, at first sight, 
the decrease might seem attributable to the retransference of the brightest 


* hoc, «up , p, 16 , 
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defectives to ordinaly schools, and the continued influx of children in¬ 
creasingly dull. But of recent years—at any rate, m the schools reviewed— 
these transferences have been rare Further, the elimination of the worst 
cases proceeds as rapidly as the promotion of the best And, smce the older 
age-groups in the survey are preponderantly drawn from schools for elder 
boys and girls, schools to which tho weakest defectives seldom gain admission, 
the children who togethei make up these groups can hardly constitute 
inferioi samples of their year 

But upon this question direct evidence is of cosy access Besides simul¬ 
taneously testing successive age-groups, each composed of different individuals 
from the last, we may test during successive years a single age-group com¬ 
posed of the same individuals The same child is thus examined at different 
stages of his life Data of both kinds were included in the records from the 
schools for the mentally deficient. 

At these schools a large number of special cases have been officially 
referred to me, and kept under personal observation for considerable periods 
Commonly such supervision entails testing the same child again and again 
after intervals of a year or more By collating the results of such repeated 
tests it IS possible to sort defectives into six classes, according as either (I) their 
mental age or (II) their mental ratio, (1) increases, (2) remains the same, 
or (3) declines They may thus be classified (I) by mental age, as (1) 
progressive, (2) stationary, (3) deteriorating cases , and (II) by mental 
ratio, as cases of (1) accelerated or compensatory progress , (2) regular 
or proportional progress , (3) relative dechne It will be seen that II .(1) 
and II (2) are subdivisions of I (1); and I (2) and I (3) of II (3) 

In thirty-four of my oases the Binet-Simon tests have been annually 
appbed over a period of six years. The average mental ratios in each of the 
successive years are enumerated in Table XIII 


TABLE XIII. 


Mental Ratios obtained from the Same Children during 
Five Successive Years 


Date of Testing 
191,3 

1914 

1915 
1910 

1917 

1918 


Mental Batio 

63 7 
65 3 

64 6 
62 6 
59 8 
67 1 


In all but eight individuals the mental ratio found on the last apphcation 
of the testa was smaller than that found five years before. And in six of 
these eight the low initial grading at the commencement of the period could 
be clearly traced to external hindrances—weakness of health, ill-treatment 
at home, irregularity of attendance, unsuitable methods at the previous 
school—impediments that afterwards were substantially alleviated 

In one special (M D ) school an endeavour has been made to carry 
out by means of the Binet-Simon tests an annual survey of all the 
children in attendance The population is constantly shiftmg , and the 
largest number who remained in the school for at least a second examination 
comprised only some seventy-two boys and girls. These were tested m 1913 
and again in 1914 Of the seventy-two children, two had remained stationary; 
seventeen betray an actual and absolute dechne ; and fifty-three could boast 
a definite advance in mental age—an advance occasionally approaching, 
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rarely equalling, the actual advance in chronological age Of those who 
advanced, sixteen had improved mentally by more than a year iil the year's 
interval, five by more than a year and a half. The greatest improvement 
was that manifested by a child aged 9-j"^—a boy with a bright animated 
presence, who at the fust examination had a mental age of 7 3, and a mental 
ratio, theiefoie, of 81 4 per cent , at the second he had a mental age of 9 6, 
thus advancing 1 7 years, and increasing his latio to nearly 00 per cent. The 
greatest deterioiatioii was that shown by a low-grade child of who at 
the first examination had a mental age of 5 6 (mental ratio 67 9 per cent ), 
and receded by 1 4 years 

Among defectives such patent examples of anomalous progiess should 
be to the thoughtful teacher of no small interest. A change in the method 
of instruction is occasionally found to p>'ecede, and sometimes suffices to 
explain, the unexpected spurt, those whose advance covered one mental year 
or more are mostly children who at the time of the first examination had 
been admitted to the special school butiecently In other cases sorfie happy 
change in home conditions seemed responsible—a charge that Ims of late 
been witnessed more frequently as a result of increased employment during 
the war Five, however, are children of ten or more, who have been in 
attendance for several years , and in every case, with one dubious exception, 
the subsequent history unequivocally suggests that the partial restoration 
must he connected with some deeper cause than mere accident or freak of 
fortune That cause appears to be an intrinsic irregularity of mental growth 
Such children are creatures of deferred maturity Their development is not 
aoreated , it has been postponed Although upon a lower plane, their mental 
growth runs parallel with that of many cleverer children, in whom the phe¬ 
nomenon is more familiar There is many a sharp child whose cycle of 
growth IS hke that of the mulberry tree, presenting first a long delay, and 
then a sudden yield of flower and fruit together. Their existence is 
reoogmsed in the double scholarship examination In London at the age 
of thirteen a second examination has been instituted specifically for those 
who in the current phrase “ bloom late,” and whose anticipated powers, 
therefore, do not ripen by the age of ten In hke fashion, among the classes 
for defectives, time and due season will here and there disclose a sporadic 
“school autumnal ” 

Ther& are, then, indimdvala whose tmputed deficiency is apparent and 
temporary only The initial retardation, seldom in these children very 
severe, is redeemed, partly, if not entirely, by a delayed and compensatory 
acceleration.' To overlook their latent possibilities, to treat them as de¬ 
fective for life, because stationary for a year or two, would be as mistaken 
as to root up a Christmas rose because it fails to blossom in the spring 

But deficiency, as well as normality, may wait until a later age to declare 
Itself A child of showed a mental level in 1913 of 9 6 years, a ratio, 
therefore, of 77 4 On the basis of the tests even the most stringent American 
standard could hardly convict him of deficiency. A year later he had lapsed 
to a mental level of 9 2 years, a ratio, therefore, of 6S 7 And when last 
tested at the age of 141^, his mental age was 9 4 years, and his ratio 65 3. At 
this stage few would have hesitated to describe him as defective External 
evidence, it may be added, rendered this diagnosis credibly certain from 
earlier years Another child, aged 7-/-, who at the first examination had a 
mental age of 6 4, at the second showed no discoverable change He was 
still on the same low plane At the beginning of the year his mental ratio, 
84'4 per cent, might be thought sufficient to absolve him of deficiency. 

{') These caees seem analogous to those aytly designated by Dr Auden instances of ' larval capacity " 
{Annual Report of ihe School Medical Officer for Rxrmini/ham.^ 1012) 



But at the end of the year it hod dropped to 74 6 per cent , and in tlie 
course of five more years, by sheer increase of physical age to barely 70 per 
cent. Here, however, there were tokens that the subnormahty was one of 
temperament and character quite as much as of intelligence. I would add 
that, as a general rule, auch a progressive decline in the mental ratio is distinc¬ 
tive of neuropathic and psychopathic cases Where low intelhgence is associated 
with epilepsy, whether overt or masked the deterioration may be most pro¬ 
found Where low intelligence is accompanied by temperamental instability 
—a conjunction seen in day schools far more frequently than epileptic compli¬ 
cations—the symptom is yet commoner, though not so clear. Even where 
there is no such aggravation e\T.dent, the ratio will occasionally dwindle , so 
that a child, whom at six the most iigorous would hardly dub feeble-minded, 
at sixteen the most tolerant could hardly deem noimal Such individuals are 
perhaps analogous to those described by Doll as “ potentially feebleminded ” ’ 
Almost invariably, however, during their school career they are borderland 
children, oases on the verge fi,arely is the transformation radical A 
bright child never turns into an imbecile , nor can a typical special school 
pupil climb to the height of an average normal Indeed, in my list of suspects 
an appearance of latent defioienoy has usually been explicable by the arti¬ 
ficiality of our standards. Like most realities in natui’e, growth is irregular 
Our line of demarcation la as straight and as fictitious as the equator. That 
certain children, whether judged by retardation or judged by ratio, veer to 
one aide of a hypothetical boundary this year, and pass to the other side next, 
should be no more astounding than that a river frontier does not follow an 
arbitrary line of latitude, or the northern coast of Europe coincide with the 
Arctic circle These vacillating nondescripts should be watched. They vex 
in no small measure the task of diagnosis and certification Of the two forms, 
diminution in mental ratio is commoner than increase , and among those 
of my cases that have shown a diminution relatively rapid, the greater 
portion have occurred either towards the beginning or towards the end of the 
school career, that is, about the ages of seven to eight or of twelve to fourteen 
But neither speed nor amount of decline are, aa a rule, considerable Apart 
from accident, disease, or other extraneous factor, seldom, if ever, does a 
young child of nearly average ability grow up into a typical case of mental 
defect In the few individuals that have been brought to me as clear examples 
of complete transition some definite disturbance has been discoverable as 
the underlying cause ■ most frequently incipient dementia prrcecox 

In view of the possibility of latent normality and latent deficiency, it is 
essential, particularly with children of younger ages, to supplement the evidence 
of the tests by evidence from other sources. Even so, to give a final diagnosis 
may not be justifiable until the child has been observed and tested for some 
months, perhaps for some years For cases where latent deficiency or latent 
normality has been suspected, hut not verified, a mental clinic oi observation- 
centre seems indispensable. We need, as it were, a psychological dark-room 
where we may seclude for delicate scrutiny our undeveloped negatives 

For the seventy-two children, re-examined after an interval of a year, 
the average change in mental age and mental ratio is shown in Table 3CIV.’' 
With the majority there was no question of latency They appeared un¬ 
mistakably deficient from the first, and, so far as they have been traced, 
they have lemained defective—at any rate m the sense of the relevant 


(*) See Troinino Si-hool SullHm. 1016. Vol XIII, No 3. pp 54-01 . No 0. pp 150-103 , Ciittim! 
‘Undies in FeehUmmiledncss. 1917 Also Goddnrd, Journal of J’sneho dsthenus. 1913. Vol XVII, No 4. 
p 125 Fljreiice Mateer, Vedaoom.al Semmarv, 1018, Vol XXV . pp 360-392 

(*) Where, owing to absence of the child or other cause, the interval between the two examinations was 
not exactly 386 days, the amount of change has been reduced proportionately to this basis. 
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Education Act—to this day. The average* progress made by the entire 
group during the year was + 0 47 mental years, a rate of barely one-half a 
mental year per annum This figure, obtained by repeating the tests with 
identical children, concurs with the general result before observed, where the 
successive age-groups differed in respect of thef individuals composing them. 
A progress of but half a year per annum implies, it will be noted, an annual 
increase in the absolute amount of retardation 


TABLE XiV. 


Annual Change tn Menial Age and Mental Ratio in the Same Children, 
Grouped according to Age 


Age last 
Blrthuai 

Number rf 
Clilldrtn 

1013 

1014 

Change in 
Mental 
Age 

Change In 
Mental 
Hatto 

Mental 

Age 

Mental 

Hatlo 

Mt-ntul 

Age 

Mental 

Ratio 

7 

4 

5 

17 


5 50 

64-7 

+ 33 

- 4 3 

8 

16 

5 

01 


6 79 

61 0 

-f- 78 

-f- 2 0 

9 

15 

6 



6 57 

62 6 

-1- 51 

- 1 3 

10 . 

11 

6 

45 

61 5 

6 99 

60 S 

-H 64 

- 0 7 

11 

8 

7 

26 

63 0 

7 47 

59 7 

-f-22 

- 3 3 

12 

3 

7 

87 

63 1 

8 20 

60 7 

+ 33 

- 2 4 

13 . . 

7 

7 

03 

66 5 

8 03 

65 4 

+ 40 

- 1 1 

14 

4 

7 

66 

62 8 

7 67 

49 6 

-f* 03 

- 3 2 


The average change in mental ratio is during a single year only —11 per 
cent. In tlus enquiry, therefore, the mental ratio remains pretty steadfast 
from one year to the next. Among the children aged eight, however, the 
table reveals an increase. That increase is to be traced to the salutary in¬ 
fluence of the special methods of education upon nine or ten individuals 
lately transferred to the school. An analysis of the results, both here and 
elsewhere, divulges that immediately after transference to special {M.D.) 
schools an unusual degree of progress is, as a rule, made by the younger children. 
Seldom, however, does the advance equal one mental year per annum, the 
natural rate of the normal child. In the older age-groups, on the other hand, 
there is a conspicuous decrease So remote are they from maintaining the 
normal rate of progress, that they cannot even maintain their own. This 
seems attributable to two factors The boys over twelve comprise for the 
most part individuals not sufficiently intelligent to be transferred to an elder 
boys’ department. They have been retained in the present school precisely 
because their progress has already slackened almost to a halt Indeed, 
of the boys aged fourteen every one had reached his mental limit at the time 
of the first examination. But in the other age-groups showing the same 
excessive decline such low-grade boys formed only a minor proportion A 
second and more general explanation must, therefore, be sought , for neithei 
the girls over twelve nor the childi’en of either sex between cloven and twelve 
include a preponderance of low-grade typos The gradua;! subsidence of 
progress must be a universal characteristic The lowest griides have no 
monopoly.. Older defectives of all levels exhibit a premature loss of develop¬ 
mental impetus Like a shell projected with an inadequate charge, their 
momentum is exhausted half-way to the target 


(^) In cftlculatinR the averages cited in this paiasraph, the a> erases for the several age groups os given 
Iq the table have first been >«eighted according to the number of children in each age group Thus, they 
represent the averages for the entire group of cblidren calculated regardless of use 

yi 
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But, it may still be asked, does not the abatement of progress, as ex¬ 
pressed by the decrease in mental ratio, occur more frequently among the 
lowest glades than among the highest ? The answer is not far to seek 
Higher or lower grades may beat be distingmshed, irrespective of age, by 
their initial mental ratios According to their initial mental ratio, therefore, 
the children have been regrouped , and the average change in mental age 
and latio recalculated The results are shown in Table XV. The entire 
number falls into three groups or sections. There is, first of all, a group of 
five children who possessed at the commencement of the year a mental 
ratio of over 80 per cent, Each of these five improved at the rate of one 
mental yeai oi more per annum In the highest grade of special school child. 


TABLE XV, 


Annual Change in Mental Age and Mental Ratio in the Same 
Children, Grouped according to Mental Ratio. 


Rato 

yo of Children 

Change in Mental Aga 

Changf in 

Mental Ratio 

so - 3.i 1 

o 

-h 1 25 

+ 9 1 

Si - 40 1 

0 


— 

40 - 4') 

•1 , 

+ 0 59 

4-0 1 

4,1 - 50 


H- 0 71 

4- 1 7 

50-55 

8 

-h 0 53 

-f- 0 3 

55 - 60 

16 

-h 0 23 

- 2 7 

60 - 66 

10 

+ 0 30 

- 30 

65 - 70 

9 

-1- 0 66 

- Ow 

70 - 75 

9 

+ 0 23 

- 3 8 

75 — 80 

2 

+ 0 40 

- 2 4 

80 - 85 

! 4 

+ 1 12 

4-2 5 

85 - 90 

1 ^ 

— 

— 

90 - 95 

1 

-1- 1 00 

4-0 8 

1 


therefore, the speed of progiess may equal, or even exceed, that of the average 
normal. In such cases, as the last column of the table intimates, the mental 
ratio also expands , and the celerity of the child’s later progress cancels 
much of his original retardation They may lose half their relative back¬ 
wardness by recovering all the noimal rate The second group comprehends 
the great majority of the examinees, those with a mental ratio between 
56 and 80 per cent Here the average rate of progress is under 0 5 mental 
j car pci amiuin—less than half that of the ordinary ihild Of the foity-six 
cases in this group only four cliildien reach or sin pass the normal rate—one 
year of mental progress in one year of actual time In tliirly-thiee oases 
the mental ratio declines , the other thirteen, exceptions to the general 
tendency, occur principally among the younger representative.s Thus, 
uitli the mojoiity of this section retardation increases, not only in 
absolute amount, but even relatively to agi' H he piogreas of the typically 
feebleminded wanes appieciabhj as the end of their school career is apptoached 
tlicir jears of grovith aio few and slow The third group comprises tventy- 
one eluldi cn vlioae mental ratio was less than 55 per cent In six, including 
piiu tically all the older children in this group, tho mental ratio has diminished 
uimkodly The largo remainder are really exceptions, and support the rule 
th.it they seem to transgress—the rule, namely, that the lower grades more 






169 


rapidly attain their mental limit The infraction is more apparent than real 
Every case has its explanation. Many are youngei children recently trans¬ 
ferred to the special school as flagrantly backward, who during the first year 
under the new conditions made rapid progress, but—as later examinations 
prove—faded to sustain the speed with which they had begun Some, 
however, seem to improve merely because there is such ample room for im¬ 
provement. In a young child, with a mental ratio as low as 30 per cent,, an 
absolute advance of much less than a single year will effect an increase of 
another 10 per cent. Further, on scrutinising the primary records it is 
evident that at least four children failed originally to do themselves justice 
because—^llke so many of the lower grades—their capacity fluctuates from 
day to day, and the first inspection overtook them in an unfavourable phase 
Two at least appear to have failed in the first trial, largely because of the 
novelty of the examination , and to have improved in the later trial, largely 
because the examination had gi'own more famdiar 

The twofold influence ol low-grade and increasing age is to be seen more 
clearly in Table XVI. This table gives the average change m retardation 


TABLE XVI. 


Annual Change tn Menial Ratio in the Same Children, Grouped 
according to both Age and Ratio 


Mental Eatio at 
Commencement of Year 

Ago at Commencement ot Year 


8 - 

9 - 

10 - 

55 - 60 

-1-2 6 

- 9 2 

- 1 4 

00 - 65 

-h 1 8 

- 2 8 

- 4 3 

66 - 70 

— 

— 

- 6 5 

70-75 

-1-4 0 

- 3 6 

-fO 8 

76 - 80 

— 

0 0 

-h 3 8 

80 - 85 

-1-4 9 

-f 7 5 

— 


manifested by defectives of various grades at ages eight, nine, and ten—the 
only ages in which there are more than ten children Figures for the highest 
ages and for the lowest mental ratios are not entered, because the changes 
in the sub-groups—represented as they would be by taut one or two indi¬ 
viduals, and influenced as they are by rare and special conditions—might 
obscure the general tendencies oxhibitod by the whole 

It wiU be seen that within the three age-groups enumerateu a large 
decrease m mental ratio is characteristic of, and confined to, tho lower 
grades and the higher years. Allowing, then, for extraneous influences that 
supervene in the younger ages, there is some evidence that, when identical 
children are re-tested, low mental ratios tend to become yet lower with the lapse 
of time and the increase of age The numbers are small , the cases are selected 
The evidence, therefore, remains inconclusive. Further data are needed, 
gathered on a large scale from tests apphed again and again to tho same 
children at successive periods of school life. 

Range of Individual Variability. 

A point of vital consequence is the extent to which tho mdividual 
children, whether normal or defective, may depart from the average for their 
age and category. The standard deviations for each successive year are 
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given in Table IX , column 6. (Cf. Figure 22.) The figures are large , and 
timoiig the children of ordinary elementary schools increase with moderate 
regularitj. throughout the earlier ages. At ten the rate of increase is relaxed ; 
and during the later years there is, if anything, an absolute duninution. 
Reference to the age-and-mtelligenee table (Table X ) shous that the decrease 
in the variations may be traced to a special cause—the progressive curtail¬ 
ment of the frequency distributions towards the upper extiemity ol the scale*. 
were the Biiiet-Simon testa to he credited, hut a handful of the older children 
could reach amental age above thirteenor fourteen. This curtailment, m turn, 
needs explanation It may he referred, partly to the fact that the brighter 
children removed at the age of eleven to t cntral and secondary schools are but 
poorly represented, but chiefly to the abrupt and premature termination of the 
scale itself. Towards the lower extremity of the scale’ the older age-groups 
spread themselves out more and more The lower half of the distribution, 
which at ten and eleven extends only four mental years below the middle year, 
IS at thirteen and fourteen dispersed over as many as five The asymmetry is 
mostly an artefact With adequate testa and adequate samples, I susjiect the 
scattering would appear no less pronounced towards the upper end than 
towards the lower Could full allowance be made for these two imperfections, 
thestandard deviations would continue steadily to increase, although I suspec fc 
that, until puberty is approached, the rate of increase would hardly rrse to 
that exhibited before the age of ten. At the younger ages, the large deviations 
at five, and again at seven and eight, presumably arise from the wide differ¬ 
ences m the speed wath which the children settle down in the novel atmosphere 
of infants’ school or senior department, analogous enlargements are to be 
found m the standard deviations for educational ability, although they fall 
about a year later.* The dirrunution at six may be associated with the 
large number of tests which children of this level may pass without altering 
their mental age by more than a fraction of a year With due deduction 
for these factors, it seems fair to conclude that, at any rate up to the ago 
of ten, the standard devrahon may he assumed to increase in arithmetical progres¬ 
sion and to bear a fixed ratio to the mean or median age. In these two features, 
absolute increase and relative constancy from year to year, the range of 
individual variability revealed in general intelligence resembles that dis¬ 
played in educational ability , here, also, as I have elsewhere pointed out, 
the standard deviation during the school life is almost directly proportional 
to age * Taken in conjunction, the two characteristics explain the virtual 
uniformity preserved by the “ mental ratio " throughout the yeais of growth 

On an average, the standard deviation is 11 8 per cent, of age Thus 
rn irUeliigence, as measured hy the present version of the Binet-Simon scale, 
children of London elementary schools tend to vary about the average for their 
age by exactly one year at the age of eight and a half, and throughout the earlier, 
if not the later, half of their school career by nearly one-eighth of their age The 
figure is large, but it is, if anything, an underestimate ® In educational 
ability, it may be remembered, the standard deviation was estimated as 
about 10 per cent, of the age, approximately one-tenth Hence, individuals 
vary distinctly more in intelligence than they do in educational ability —m effect, 
about a quarter as much again 

On an average, the special school children are retarded by 3 0 years 

(*) ) «, towards right hand of Table X (')*«, towards left hand of Table X 

(*) For precise figures, see Distribution of Abilities, p 24, Table X (*) Doe cit, Fig 5, facing p 31 

<“) The inclusion of scholastic tests and the other Inapcrfoctions of the scale must tend to reduce 
Its discriminative power Further, this figure relates solelv to the population In the Council's schools 
If we included chiidreu from the professional and wealthier classes and the ineducable imbeciles and 
Idiots the figure would probably rise to 14 or 15 years, approsohlng more nearh that obtained with 
group tests (W ith recent revisions it is nearer 16) 
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at eight; and throughout the earlier agea by about three times the standard 
deviation of normals of the same age. If the standard deviation be taken 
as 12 per cent, of the age, and the deviation of the defectives bo eicpressed 
as a multiple of that amount, the figure obtained is reasonably constant 
from one year to another. This accords with the facts just noted among the 
normals. The absolute retardation mcreases, the relative retardation 
remains nearly the same. The increase m the retardation of defectives is now 
seen to be but a special instance of the general increase in the individual 
deviations among the population as a whole. Measured by the absolute units 
of an age-scale, tht difference between tndtvtduals, whether normal or defective, 
tend to appear larger aa the individuals themaelvea grow older. 

OrerUpping of Age-Gronpt. 

The difference between the means for any two consecutive ages, when 
expressed in terms of the standard deviation of the lower group, averages 
1‘02. Thus, the annual increment is, on an average, approximately equal 
to the standard deviation. In the nuddle of the series of ages this relation 


FlG-tTBE 23. 

OVERLAPPINQ OF CONSECUTIVE AOE-OROUPS. 


Median Median 

of given age of age next above 



SCALE OF INTELLIGENCE IN TERMS OF STANDARD DEVIATION 
OF GIVEN AGE-GROUP. 


holds with sensible exactitude ; the standard deviation at the age of eight 
IB approximately one mental year ; and, conversely, the difference between 
the averages for ages eight and mne is approximately 1 S.D. 

This imphes an enormous overlap. Throughout, one age-group trenches 
deeply upon its successors. Indeed, withm the total range of all the children 
of the age of mne fall the averages of as many as eight distmot age-groups. 
The general extent of the overlapping is pictured schematiceJly in Figure 23 
The two curves, here assumed to be normal, intersect at a distance of only 
i S.D from either mean. Virtually 16 per cent, of the lower age-group 
reach or exceed the average of the age-group next above. Measured os 
shown by the shaded portion of the curves, the average amount of overlap 
18 61 •? per cent From one part of the age-senes to another, however, the 
extent of encroachment differs greatly, mclining on the whole to expand 
The actual amount at different ages is illustrated by Figure 22. In the lowest 
age-groups the overlapping sinks to 60 per cent, or less ; in higher age- 
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groups it 13 much larger , between, the ages thirteen and fourteen it mounts 
to 77 per cent. 

A mental age, therefore, is by no means so definitely determined, or so 
sharply hmited, as Bmet seemingly supposed To measure intelligence by 
the yearly stages of intellectual growth is like measuring stature by means 
of a tape, where the linos that separate the inches are half effaced, and the 
figures are so broad, so blurred, and so ill-centred that any one division 
may easily be confounded with the iieict In arbitrary terms, of course, each 
year of development may be defined specifically to suit the purpose of the 
scale But mental age then becomes a purely artificial convention, intelligible 
enough for popular description, convenient enough for rough-and-ready 
estimates, but for scientific measurement and eioiot research neither indis¬ 
pensable nor appropriate 

Distribution of Intelligence with Standard Deviation -as Unit. 

The uniformity in the relative retardation enables us to condense into 
a single frequency diagram all the results obtained from the tests, regardless 
of the disparity m age among the groups examined Expressed in mental 
years, the median for each normal age-group can be taken to mark the 
average for each age ; and the ooi responding standard deviation, similarly 
expressed, to denote the unit of measurement. By reference to the original 
test-scores each child, whether from ordinary or special schools, can be re¬ 
assessed, not now in terms of mental age or mental retardation, but by 
degree of deviation ' Re-claasified thus, the frequencies for each age can 
then bo added legitimately together The resultant totals, converted into 
percentages for normals and defectives respectively, are given in Table XVII. 

In London the special school children form but a minute fraction 
of the total school population, comprising barely IJ per cent, of all the 
children on the loll at the same ages. In our present sample, however, 
the propel tion is decidedly larger. Rightly to compare the two denomina- 
tion.s, noimalh and defectives, either the number of the latter must be re¬ 
duced, 01 the number of the former augmented, until the ratio of the one 
to the other is approximately as 1 5 to 98 5 This has been effected For 
clearneS', I have imagined an aggregate population of 10,000 children, 
distributed in the same way as the children actually tested Of this total, 
one liundred and fifty will be marked off as special school cases, the 
remainder presumed to be normal. The two groups are dehneated in 
Figure 24 The bUu k outline depicts the normal children ; the red the 
delcctivo In principle of construction, both frequency polygons are 
identical Mith tho pair already published to illustrate the distribution of 
normals and defectives for educational ability * As before, to display 
(oluinns leprcsenting fifty or one hundred children upon the same diagram 
as those repiesenting two thousand or more, tho vertical scale is progres¬ 
sively condensed towards its upper end This has been done by making 
the actual Inughts of the columns proportional to the logarithms of the 
numbers indicated, instead of propoitioiial to the numbcis themselves 

This diagram, then, yields the final picture of tho distribution of 

(1) riit. limits of OKli degree or cliwr bate first Uloi traiiiitutcd Into teniia of the tebta rieesed by means 
Of 'Xable II Xbe smootlied or theoretUal stTiulinl deviations are ubod (113 iier cent of ase) • and 
to obtain a Ancr subdlv ibion c Iiah es of the standard Ue\ latlon arc taken as tho Umila for each clasa 

"Ihe steifB In tlie cakulatlon, tliercfarc, are as folloMS lor age ait, median mental age = 05 sears “■ 33 
tests Standard lio lation *=118 per cent of 0 o years =• 0 77 years - 4 S D from median “ 16 5 - 0 38) 
years a= 0 12 > ears = 31 j tesUs SImilurl> -ISD — 5 73 >eara =* 27 C tests Percentage aged 6-fading 
111 cloBH - 1 t0“4 ST> {ie, pasalne more than 27 0 nnd leaa than 313 teats) — 10 nonnaU and 0 
ilcfect{M.s (^) Xoe cd , , Figure 0, faclog p JJ 
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inteUigence, as tested by the Binet-Simon scale, among children from ordinary 
elementary and special (M.D.) schools. 

In the curve for the ordinary elementary schools the symmetyy is 
visibly deranged by the absence of adequate testa for the brighter children 
of the older ages As is inevitable, when, to show the probable distnbi^on of 
a vast population, a small sample is magmfied, the tails of the curve appear 
somewhat blunted. The use of the theoretical standard deviation, a magni¬ 
tude sometimes larger, sometimes smaller than the actual, has peaked the 
figure a little until in form it approaches the old-fashioned sugar-loaf perhaps 
more nearly than the fanuhar bell-shaped curve. Pue allowance, however, 
being made for such disturbances, the diagram, if it does not corroborate, 
does not in any way contradict the hyiiothesis of “ normality,” the theory 
that ability is distributed m close conformity with the “ normal curve of 
error. From data so irregular, positive evidence to support this theory 
could hardly be eirtraoted. But, where the distortion can be so readily 
explained, where it was, indeed, so naturally to be expected, there, I take 
it, to maintain that the results secured are at least consistent with, if 
not conclusive of, approximate normahty, can be no unwarrantable 
extravagance 

The curve for the defectives, drawn in red, overlaps very broadly 
that for the normals To compare the present diagram with its analogue 
in my previous memorandum is to perceive at once that the overlap for 
general intelligence M far greater than for educational attammerUs. In general 
mteUigence the average for the defectivea falls below the average for tho 
normals by about 3 2 times the standard deviation In educational attain¬ 
ments the former falls below the latter by over 4-8 times tho standard 
deviation, almost exactly half as much again. The contrast endorses what 
I have remarked in another place. The children of London apectal achoola 
differ from normals far leas in lack of intelligence than m lack of school 
dbUxty. 

In general mteUigence more than half the so-called defectives can readily 
be matched by children left in ordinary schools and therefore presumably 
“normal.” Although our mvestigation was not sufficiently extensive to dis¬ 
cover such a case, yet probably in a body of nearly ten thousand normal children, 
normaUy distributed, at least two children would be found between —3 5- 
and —40 S D,; none would be discovered beyond the latter bnut, unless 
a group of at least twice the size were examined. Beyond that same hixut, 
however, there are no less than fifty defectives. Accordingly, to regard 
these fifty as simply the tail-end of a “ normal" group distributed in exact 
accordance with the “normal" curve, would strain the laws of probabihty 
and stretch the play of chance too far. Actual inspection of many of the 
individued children discloses abnormalities so pronounced, defects so peouhar, 
as to convey that in its essential nature the condition is often pathological 
No sharp distinction, however, can be erected between the pathological 
defectives and the extreme specimens of “ normal ” deviation. And a shght 
asymmetry in the curve for normals would, without any further assumption, 
account for every case. 


(*) For the theoretical proportions matheoutlcallr deduced lor & ffroup distributed lu perfect ssreeanent. 
with the '■ normal law." see bottom line of Table XVn. 
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5. THE LINE OF DEMARCATION BETWEEN NORMALS 
AND DEFECTIVES. 

Variations b Estimates for the Borderline. 

1 now reach the central problem of this memorandum—the line of 
demarcation for mental deficiency. Between normals and defectives where 
IS the boundary to be drawn ? What proportion, in a sample thousand or 
ten thousand of the child population, is to be out off for transference to the 
special (M D ) schools ? On this question there has been, and still is, the 
acutest controversy 

For the percentage of the population which is mentally deficient, assess¬ 
ments made by Royal Commissions and by acknowledged experts conflict 
and differ almost beyond belief. They reach from under 0 2 pei cent i to 
over 6 0 per cent.,"' that is, from about one m five hundred to about one m 
twenty One eaUmate thus recognises twenty-five times as many defectives as 
another Upon what scale is an education authority, such as that for the 
County of London, to provide, when one calculation declares that, between 
the ages contemplated, 22,500 children will be defective, and another only 
900 ’ 

The incongruity springs from various sources. It arises in port from 
incompatible views as to what degree of umntelligence constitutes mental 
deficiency. The lower estimates doubtless envisage only those cases that 
can be regarded as deflmtely pathological, cases such as are encountered 
most abundantly in institutions and asylums. The higher estimates tend 
to sweep in aU who would benefit by instruction in special schools, regardless 
of their ultimate recognition in after hfe as defectives in the legal sense. 
Partly, again, the discrepancies ensue from an unrecognised difference or 
opposition between alternative paths of approach. Some investigators have 
begun by examining first the defectives. The brightest of these they have 
regarded as indicating the line of partition Others have started with 
normals, and have taken the limit to be marked by the dullest normal who 
could without aid just earn his own subsistence Either course, divorced 
from its complementary, ignores the broad margin of overlapping individuals. 
In assuming that the dullest normal outside an institution will rank next 
above the brightest defective, within there lurks a simple but seductive 


(‘1 In the United States Census Report on the Ina&no and !■ eeblemlnded In Institutions (lOlOl a special 
estimate wns obtained from the public authorities In MaasachuBCtta which Included not only defetdlves In 
institutions but also those found amons the tfeneral population On thle basis It Is alBmied that If the 
number of feebleminded In proportion to the total population was the same for the entire United States . 
the total number of feebleminded would be over 200 000 '* This amounts to about 0 2 per cent It la added 
that not one-tenth of these are beins cared (or hi special Institutions Similarly. Dr Cornell, the Director 
of Medical Inspection for the Philadelphia Publlo Schools avers that " the number of evidently feeble¬ 
minded above the age of sii years may be said to be one to every live hundred of the population. These 
Osurcs are conservative and have been accepted by experts for years Bstlmatea at Vineland Blve rather 
over 0 3 per cent , the Departmental Committee of the Board of Fducatlon (1898), about 1 per cent, an 
estimate relexrine to children only nnd excluding inedacable Imbeciles , tbs British Roysl Commission (1904), 
rather over 0 3 per cent in the general population, and 0 73 per cent among school children only — the 
latter varying from 0 2 per cent in Durham to 1 9 per cent in Dublin Bnbseiiuent returns by school medical 
offleere to the Board of education average about 0 5 per cent Karl Peamon (1914), on the basis of varlons 
statistical returns, suggests something between 1 and 2 per cent among school children *’ 

(•) This Is Binefe Hgure iMentaUv Ve/eetivt OMUren, tr Drummond, p 8). He alleges that the pro¬ 
portion of defectives found In France by the Ministerial Commissions (barely 1 per cent) Is ** evidently far 
too small" , and cites a special and most careful enquiry at Bordeaux ** as yielding 6 17 per cent. He 
adds, Probably the percentage Is somewhere In the neighbourhood of ftve ” In a publication of the United 
States Bureau of Fducatlon (1911) three eminent p8ycho!ogiBts--J H Van Slokle. D Witmer, and L. P Ayres 
—give 4 per cent as the proportion of feebleminded children 
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fallacy. Pi‘eedom and segregation we contingent upon a multitude of 
factors, of ■which intelligence, though the most vital, is but one : the duller 
“ normal ” may have been saved by a benign environment; the brighter 
“ defective ” may have been ruined by defect of character There are thus 
two thresholds, not one threshold. The frontier is crossed at different points 
according as we travel from below upwards or downwards from above. With 
tl^e distribution shown m Figure 24, the “ ascending procedure "—to borrow 
a term from the psychophysiust—would locate the borderline at about 
— 2 S.D , perhaps even closer to the average , the “ descending procedure ” 
at —3 S.D., perhaps below. 

Between these two landmarks, namely, t'wice and thrice the standard 
deviation, he the boundaries advocated by most investigators Bmet 
himself looked for a retardation of two years at eight or less than eight, and 
three years at nine or over. This ■would be equivalent to a mental ratio 
between 76 and 60 per cent , and to a delation between 2"12 and 2 84 S D 
In a normal distribution such limits would cut off 1'70 per cent and 0 23 
per cent, respectively. Subsequent revisions at first leant towards one or 
other of these two extremes, namely, a retardation of either one-quarter or 
one-third of ago ; but later more often favoured a compromise of 30 per cent. 
Stern, liowever, in first introducing the conception of a “ mental ratio,” 
proposed a retardation of 20 per cent .which, with the present distribution, 
would correspond to —1‘70 S.D , and cut off 4 46 per cent, from the normal 
group, normally distributed. On the other hand, Pearson and Jaederholm, 
whose statistical analysis is for method one of the most sound, and for con¬ 
clusions ono of the most cautious, demand eiddenee far more pronounced. 
Discussing results obtained with a special modification of the Binet-Simon 
scale, they ■write that “until the child is something like four years in arrear 
of its physical age, it is not possible to assert dogmatically on the basis of the 
most scientific test . . ., that it is feebleminded.” With their data four 
years answers to —4 S D. Such a borderline would intercept “less than 
i per cent, in the normal population " ; indeed, m a jcopulation normally 
distributed, a proportion much more minute Here, however, the writers 
are biassed almost exclusively towards the second of the two procedures. 
They would hesitate to consider a child defective, if he can be matched by 
the dullest among the noimal group 

Now, in theory a normally distributed group has no lower hrrut The 
larger the group examined, the duller ■will be the dullest child. In a group 
of infinite size the dullest normal would be infinitely dull. Similarly, with 
a distribution hke that found for the defectives, there is no reason to regard 
the upper hmit as abrupt or definitely fixed. A curve fitted to it is as hkely 
■to be as3rniptotio as to out the base-lme. Nevertheless, simplicity demands, 
to indicate the hne of separation, a single point upon the abscissa, and a 
single ordinate erected at that point What hne, what point, are to be chosen ? 

The TheoreticB] line of Dinnon. 

suggest that tlie moat natural cleavage between the two diatribuHons is 

indicated by the point where the two cvrvea intersects A notched stick snaps 
at its narrowest part. And the two groups may be most easily severed by 
cutting down in the angle between the two mom bulks. Here, if the over¬ 
lapping branches are m reality distmct, the spUemg will be thinnest. 

In discussing the mental differences between other human groups—for 
example, between the two sexes, or between two consecutive age-groups— 
I have already urged the importance of this point of intersection. Where 
e values for the averages and standard deviations of two normally 
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distnbuted groups are known, the theoretical point of intersection can speedily 
be ascertained by a formula derived from the classical equation for the 
normal curve. 

For the normal and defective groups the point of intersection, when 
thus calculated, falls at about — 2 8 S D. below the median for the normals. 
Mathematically determined, therefore, this is the observed line of demarca¬ 
tion, deduced from actual practice. At the age of eight last birthday—the 
age at which the largest number of candidates are presented for the statutory 
examination—a retardation of 2 8 years corresponds with a mental ratio of 
67‘1 per cent. The practical e'ffect, therefore, of the London organisation is 
to segregate the child of the special schoolfrom the child of the ordinary elementary 
at a level of intelligence equivalent to a retardation of about one-third of the 
child's age In our imaginary population of'ten thousand this limit would 
mark off an additional twenty-seven of the “ normal “ group as fit for a 
special school—^possibly rather more had the whole number been actually 
tested ; forty-one special school children it would adjudge fit for the ordinary 
elementary school, so far, at least, as tested intelligence is concerned. 

In educational abihty the point of intersection between normals and 
defectives, when similarly determined, lies at —3-3 S D., that is, below the 
point of intersection for intelhgence, by about one-half the standard devia¬ 
tion. For educational ability, however, the standard deviation is much smaller 
in relation to age. Hence, in terms of the ratio of retardation to age the 
borderhne for educational abihty differs but httle from that for intelligence, 
being 32 per cent, of age, or rather less than one-third. 

Such, or nearly such, is the actual hne of separation. But to identify 
the actual hne with the intended line is hardly permissible. The upper end 
of the defective group comprises ipdividuals who have passed the scrutiny 
of three or four tribunals—the teacher, the school doctor or the psychologist, 
the certifying medical officer, and, m some cases, the medical officer inspect¬ 
ing for re-transference to the ordinary school. On the other hand, the lower 
end of the group, nominally normal, consists largely of individuals left among 
undoubted normals for reasons purely accidental. Some have evaded the 
notice, or escaped the sentence, of one or other of these exaimners. A few, 
though duly noted and duly sentenced, are awaiting accommodation in spme 
overcrowded special school. Hence, che high-grade defective always indicates 
an uttered veidiot, the low-grade normal merely the absence of a verdict 
It follows that at the examinations where these judgments are delivered the 
retardation that is accepted as qualifying for the special school is less 
than a consideration of the low-grade normal might convey. The intended 


(') The fonnula used la the following x — ^ ^ a, ) log e 


where 1 = diMiincL of iioint at intciscciion from median of left-hand curve, d = dmanec br-iwcen the 
two median!., N, N„ and oj, = as usual the areas of the curves and their standard deviations 
The formula follows dircetlv trom the fact that y. the ordinate at x common to both curves, 
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by cancelling; V 2fr and taking logarithms throughout to base e 

The foregoing formula is the best to use when wc desire to find the borderline between two dis¬ 
creetly classified groups, such as normals and defectives If instead we were given as the criterion a 
borderline (I) on a graded scale (v), then the best value for a; is 2 ~ 


In apuljing the formula to curves that are moderately asymmetrical. X ^^ould suggest using only the 
intersectliifir halves, > f -. the lower half of the upper curve and the upper half of the lower curve, and assuming 
these halves to be portions of normal curves whose averages coincide respectiveb with the medians observed, 
and then recalculating the etaodard deviations The measurement obtained b} the formula can be checked 
graphically by plotting the two curves from tables for the probability integral in the usual war 
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line of demarcation is, therefore, nearer to the general average than the 
actual line. It wavers like the unsteady needle of a compass ; oscillating, 
for the most part, according to the personal views of each examiner, between 
—26 and —20 S D , points which correspond to mental ratios of 70 and 
76 per cent. 

We are thus again thrown back upon the quicksand of subjective judg¬ 
ment As a conceivable avenue of escape, I would advance, tentatively and 
to begin with, the following postulates 

First, mental deficiency must be treated as an administrative rather than 
as a psychological concept. As the relevant statutes are interpreted m practice, 
mental defectives comprise an indiscriminate assortment of heterogeneous 
types—social failures, school failures, failures in virtue of undeveloped 
intelligence, failures in virtue of unstable temperament 

Unstable persona, whether children or adults, occasion no small per¬ 
plexity Where the instability is a ground of social failure or a source of 
social menace, it may, with some plausibility, be held that the unstable 
person should be dealt with under that clause in the Act of 1913 which lelates 
to “ moral imbeciles ”—“ persons who from an early age display some 
permanent mental defect coupled with strong vicious or criminal propensities 
on which punishment has had httle or no deterrent effect " But m the 
interpretation of this definition magistrates and others differ greatly. 
Viewed from the narrow loophole of psychology, the whole conception of 
“ moral imbecility ” wears a dubious legitimacy; even in the wider field 
of daily practice, if “ mental defect ” be construed as referring to defect m 
mtelhgenoe alone, and if incorrigibility have to be proved for each individual 
ceise by actually administering punishment to test whether it can have 
“ little or no deterrent effect," then the clause in question is of small utihty 
and may work much harm If, on the other hand, “ mental ” be defined 
not as the adjective of intelhgenco, hut as the adjective of mind, and so 
taken to cover defect of temperament as well os defect of intelligence, then 
unstable persons, whose ability may be nearly or quite average, may yet, 
in virtue of their need for care and control, be dealt with as “ feebleminded ’’ 
rather than as “ moral imbeciles " With this interpretation, to disprove 
deficiency m inte}hgence is not necessarily to disprove mental deficiency in all 
Its forms, '■ aqd the application of the Binet-Simon scale would, for these 
oases, have but a negative purport 

Cases of the unstable type account for some of the overlapping in in¬ 
telligence between the ordinary and the special schools Those, however, 
who are transferred to special schools on the ground, primarily or solely, of 
instability are comparatively rare In this memorandum, therefore, dis¬ 
cussion may be restricted to those who are defective, primarily or solely, in 
mtelhgenoe 

With these the statutes provide a further difficulty Two definitions 
are offered, one for children and another for adults. Among adults the 
deficiency must be “so pronounced that they require care, supervision, and 
control for their own protection or for that of others ” Among children it 
IS sufficient that they shall be “ incapable of receiving proper benefit from 
the instruction in the ordinary public elementary schools.”’ The latter 
definition embraces a far larger proportion of the population than the 
former This leads us to a second postulate: the line of demarcation for 
school children must be enunciated separately from the line of demarcation for 
adults. 


( 1 ) 1 have arffued at greater ten^h in favour of highlF debatable conclusion In dlscuBsing the clasalh* 
cation of mental defectives, Studio *n Mental Ineffictencv, pp 50 et eeq 
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The Borderline for Children* 

Let us approach, first of all, the case of the defective child. As it stands, 
the statutory definition is too vague and indirect to be translated at once 
into terms of mental age. In some districts an inability to receive proper 
benefit from “ tne instruction m the ordinary school ” would include the 
dull and backward, for whom, as 13 now slowly becoming recognised, 
special educational provision is urgently needed, though seldom found. In 
more progressive areas “ the instruction in the ordinary school ’’ might 
comprehend such special provision; and here many chtldren, who might 
otherwise he transferred to a special (M.D.') school, would undoubtedly 
receive proper benefit from instruction in the backward classes of the ordinary school, 
and at the same time escape the unmerited stigma of mental deficiency Between 
these two alternatives the policy of different local authorities and the 
practice of different certifying officers tend, as is well Imown, to fluituate 
widely. 

The variations from one local authority to another are, in present 
circumstances at any rate, all but inevitable. But under the same local 
authority the standard should in justice be the same throughout From 
this follows yet a further postulate for immediate practical purposes the only 
satisfactory definition of mental deficiency is a percentage definition based on 
the amount of existing accommodation * If in the special schools of London 
there is accommodation for only 1 5 per cent, then to adopt a borderhne 
which, followed out consistently, would cut off nearly 2 per cent, is plainly 
indefensible. The effect of a personal standard, at variance with available 
provision, can only be that less urgent cases of a highei grade that chance to 
be transferred at an earlier date mil forestall more urgent cases of a lower grade 
that are presented for examination later This is no rare occurrence. Where 
a teacher or a doctor adopts some high standard of deficiency, whether 
borrowed from a French or American authority or based privately upon hia own 
generous view of the children’s needs, then sooner or later his milder candi¬ 
dates are found usurping the room of more necessitous candidates passed 
by a colleague who adopts a lower standard. Such lack of co-ordination is 
manifestly unjust. There should be one weight and one measure. To no 
a prwn line of demarcation can any inviolable cogency attach. This or 
that percentage, this or that degree of deviation, is to ho accepted solely 
on the humble ground of practical expediency. Once accepted, it should 
be comphed with universally. Its ment hes not in its absolute character 
which 13 arbitrary, but in its umform observance, which is essential Whether 
a pound is worth two hundred and forty pence or two hundred and fifty 
matters but httle But the change returned should be the same in West¬ 
minster as it is m the Isle of Dogs. 

The method of defimng mental deficiency by means of the percentage 
of accommodation available has already been illustrated m a previous 

(‘I Tbe ultra loKical mar perhaps be tempted to deduce from ray definition the cotoUarr that areas 
which are without special schools must be eaualiy free from mental doftclency no provision, no defects cs 
And. when all la said *'for^m7>^edlaieprac^^calpurpase8‘'theconcluB]ou is surely sound With future practical 
measures and even with theoretical prolegomena 1 am not for the moment concerned W ere those my 
Immediate Interest. I should, of course, begin by discuasine what degree of social inefficiency or of anti* 
social conduct seenied to require administrative provision, and how far those characteristics could be 
attributable to psychological causes 

1 should add that my formulation of a borderline bolds good In the first instance merely for 
average conditions In an industrial area, such as that which I have been studying W here environment and 
stock are better or worse dl^erenb figures would unquestionably be obtained. In the near future wo shall 
doubtless need separate statements for rural areas and residential areas, as distinguished from highly Indus- 
trialleed towns and perhaps even for the weaker sex as distinguished from men and boys. 
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memorandum when discussing the hne of demarcation in educational ability. ‘ 
It was there suggested that, before a child is nominated by the head teacher 
for the statutory examination for admission to a special (M.D.) school, he 
should be proved to be retarded in educational attainments by at least 
27 per cent., roughly one-quarter, of his chronological age. At the statutory 
examination itself, were educational attainments the sole criterion, a yet 
greater retardation would be required. But educational attainments are 
not the sole criterion For educational retardation may be due, not neces¬ 
sarily to mental deficiency, but to other factors of a very special kind— 
absence from school, ill-health, or specific educational defect Where such 
conditions operate, a child may be gravely retarded in educational attain¬ 
ments and yet prove average or above average in natural ability , he may 
in school progress seem mentally deficient, and in practical intelligence 
prove unquestionably normal 

Passing over, then, for the moment those rarer and more pecuhar cases 
distinguished by defect in character and temperament, the prime factor, the 
esaeniial criterion, in mental deficiency is retardation in intelligence And, 
with the same reservation only, it ensues, that, since m London special 
schools there is accommodation for 1 51 per cent, of the population during 
the ages at which defectives are admitted, within this county the mentally 
defective child is to he defined as one who for intelligence ranks among the lowest 
1 i per cent, of the school population of the same age. 

Between the ages of seven and fourteen, out of the conjoint population, 
ordinary and special school, the lowest 1 6 per cent, will embrace all those 
who fall below a deviation of — 2 6 S D. This is eqmvalent to a retardation 
of 30-6 per cent, of age, or a mental ratio of 69 4. Accordingly, to he con¬ 
sidered mentally defieient on the around of undeveloped intelligence, a child, 
when testedhy the Binet-Simon scale as here revised, must he backward hy at least — 

2 years at the age of 6 to 7, 

2^ years at the age of 8 to 9, 

3 years at the age of Q to 10, 

SJ years at the age of 12, 

4 years at the age of 13 to 14, 
and, generally, hy at least three-tenths of hia age. 

The precise borderhne, calculated for each age upon this basis, is shown, 
in terms both of mental age and of the number of tests to be passed, in 
Table XVlII 

The borderhne is taken as 70 per cent, of the chronological age. The 
test designated as crucial for any particular age is that test which in 
the order for defectives “ most nearly corresponds with the borderhne as 
expressed by the number of tests passed. At the age of six and a half, for 
instance, the borderhne is 16 8 tests, a child who at that age can perform 
fifteen or sixteen tests Should be deemed normal. The fifteenth teat in the 
order for defectives is naming four colours ; it is seventeenth in the order 
for normals. A typical borderhne case, therefore—though cases truly 
typical are the exception, not the rule—should pass all the tests up to this 
point, then break down and pass no more. At times, however, the test thus 
indicated occupies in the order for normals a position widely different from 
that which it holds m the order for defectives. Reciting the months, for 
example, which in the former list is thirty-seventh, is in the latter hst forty- 
second , in the former it is below the borderhne for age ten, and in the 
latter above the borderline for age eleven In such instances the test moat 

(*) Loc c\l, p 4*1 

(*) The teat which conesporkda to the boideTlfnc In the oidci lor norm^lfl ia shown above In 
Schedule I , pp 10-23 
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nearly equivalent in the average or combined order la-added or substituted 
A child that can perform the crucial test (and, in addition, of course, all those 
preceding it in the order for defectives) is to be regarded as normal. The 
decisive criterion, howovei, is not the nature of the particular tests attempted, 
crucial or othei—there is no one litmus test for deficiency at any age the 
pomt to note in this connection is simply the total number of the tests suc- 
cesstully accomplished For a nominal normality this total should at least 
attain the figure shown under the borderline as stated in terms of tests. 


TABLE XVIII 

line of Demarcation between Normals an^ Defectives. 


ChroDoloslcaJ 

Age 

Kormsin ' 
Terms of 
Tests 

Uordtiillne 

In Mental 
Age 1 

BoMeriine ' 
In Terms of 
Teste 1 

Crucial Test 

3 5 

8 6 

2 

5 

30 

Sex 

4 6 

16 

3 

2 

7 0 

4 Penniea 

6 6 

26 

3 

9 

10 6 

Comparmg Faces 

6 5 

33 

4 

6 

16 8 

4 Colours, (10 Syllables?) 

7 6 

38 

6' 

'3 

22 6 

Transonption, (Diamond ’ ) 

8-6 

43 

6 

0 

31-0 

I 5 Numbers , (Missing Features ?) 

9 6 

46 5 

6 

7 

33 8 

1 

Pence and HaFpence, (Differ- 
1 ences ’ ) 

10'6 

60 6 

7' 

'4 

37 4 

Counting 20 to 1, (Change’) 

11 6 

64 6 

8 

1 

! 41 4 

6 Numbers 

12-6 

67 

8 

8 

44-2 

5 Weights. 

13-S 

69 

0 

6 

; 40 6 

Sentence Building (2) 

14 B 

61-6 

10 

2 

49 0 

Memory Drawing, (Absurdities ?). 

15 6 

64 

10 

9 

! 62 6 

60 Words, (7 Numbers’). 


On referring to Table IV it wnll b© seen that in terms of tests the border- 
bne here advocated coincides closely enough with the point at -whioh the 
number of defectives passing the tests begins jto taper rather rapidly. In 
age SIX, for example, after the sixteenth test the percentages drop almost 
at a blow from .over 30 per cent, to 25 per cent, or less ; and with other 
ages a fall equally steep is to be noticed near the level of the test assigned 
Expressed in terms of standard deviations, or in terms of mental ages, 
of mental ratios, and of mental retardations, a line of demarcation can have 
but a derivative significance, a second-hand validity. Such a figure would 
vary widely according to the conditions under which it were obtained. This 
difficulty has already been illustrated in the previous memoiandum upon 
educational ability. When, as was there observed, the standaid deviation is 
calculated from the normal population only, the multiple of the standard 
deviation required to cut off a given percentage will differ greatly from that 
required when the standard deviation is calculated from a population in¬ 
cluding both normals and defectives. Nor is this the only ambiguity. A 
bias, trifling and perhaps imperceptible, towards asymmetry in the form of 
distribution will introduce a large alteration into the proportion cut off from 
the extreme end of the tail by one and the same multiple of the standard 
deviation Further, with similai tests of different abilities, and with different 
tests of the same ability, the standard deviation, as measured against the 
differences between the age-averages, is as shifting as a weather-vane Re¬ 
duced to terms of mental years, or translated into the ratio of mental years to 
actual age, the borderline delimiting the children of special schools from those 
of the ordinary elementary yields, as we have remarked, one figure for educa¬ 
tional ability and another for intelligence , and lor intelligence it yields 
figures different again when measured by the Bmet-Sunon scale and when 


O 
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measured by means of other tests A boiderline defective with a ratio of 
70 per cent, when examined by the Binet-Simon scale, will have a ratio of 
but 50 per cent, when tested by graded inferences i*- at the age of fourteen 
his common sense as revealed by the former is equal to that of a child of 
nearly ten, but his reasoning ability as revealed by the latter is equal to that 
of a child of only seven. A definition of feeblemindedness expressed, like 
that put forward by Binet, in terms of mental retardation, or converted, like 
that proposed by Stern, into terms of a mental ratio, presupposes for children 
a fixed and reliable standardisation of age-norms, and for adults a recognised 
limit of intellectual growth No such age-norms have been worked out, no 
such intellectual limit has yet been measured When both have been secured, 
each will still require to be perpetually latified, and frequently readjusted, 
as time goes on 

From all these uncertainties the percentage borderhne is virtually 
exempt It does not depend upon the mode of calculation. It vanes but 
httla with the type of test employed. It presupposes neither an age-scale 
for the growing cluld, nor a mental maximum for the stationary adult. What¬ 
ever test be adopted, however the borderline be expressed, the same indi- 
nduals, and therefore the same number of individuals, should be selected. 
This IS essential Evidently the reqmrement may best be satisfied by a 
definition stating the proportion of the number selected to tho number m 
the total population from which the selection is drawn The percentage 
formulation, therefore, is to be regarded as basal It has, however, one 
drawback At different points of the scale equal percentage differences 
denote equal differences in ability only where the form of distribution is 
rectilinear With curvilinear distributions—those, for example, represented 
by normal and moderately asymmetrical curves—the percentages, as akeady 
noted,® must first be reduced to terms of the variabihty of the group, and 
expressed as a multiple of the quartile® or of the standard deviation, before 
the umts of measurement can be manipulated as equivalent throughout. 
Then, and then only, will the scale employed be logically umform, and the 
figures obtained be arithmetically comparable Nevertheless, statements 
in terms of such umts, hke statements m terms of age, ratio, or retardation, 
must be viewed simply as a device, though unquestionably the most scientific 
device, for elucidating the original percentage definition, for endowing it 
with a convenient graduation for theoretical purposes and a concrete inter¬ 
pretation for practical. Such statements are not themselves fundamental. 

The Borderline for Adults. 

These, then, are the methods available for defining mental deficiency 
m children, and these their several merits. With adults a different standard 
IS necessary. For the sake of demonstration suppose, first, that for adults 
the hne of demarcation were the same as that for children, namely, a per¬ 
centage of 1 5 and a mental ratio of 70 ; and assume, as is commonly done, 
that mtelhgenoe measured by the Binet-Simon scale advances but httle 
after the age of sixteen then, as the lower limit of adult normahty, we 
should have a retardation of about five years and a mental age between 
eleven and twelve. The bmit thus deduced would be impracticably high. 
He whose abihty is inadequate for the intellectual exactions of the school 
may yet adjust himself without catastrophe to the practical requirements 
of after life. Hence, a lower and more lenient borderline is permissible 
for the mature. But, curiously enough, the accepted pronouncements of 

(■) SCO below, Appendix IV. pp 251-254 (•) See above, p 150 

{*) For the definition of “ duartlle ** sec p 337 , for that of " atandard deviation,'* p 293 

(*) See note on the upper limit of mental growth, p 258 
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American psychologists dictate a line of demarcation that is higher and a 
standard that is more severe. 

Following a scheme proposed by Goddard, the Amencan Association 
for the Study of the Feebleminded placed the upper hmit of mental deficiency 
between the mental ages of twelve and thirteen Unquestionably for imme¬ 
diate practical adoption in this country such a standard is far too lofty 
and sweeping. It seems certainly higher than Bi let’s criterion. Binet's 
view, however, is only indirectly imphed. For the diagnosis of high-grade 
adult defectives he selected some half-dozen crucial tests—weights, difficult 
questions, sentence building, defimtions (abstract), picture (^interpretation), 
and rhymes. These belong to ages IX. to XII The other testa from these 
age-groups, defective adults, he thought, might pass, m virtue of mere 
memory and experience. Even if for all these more mechanical tests we 
accord them complete success, the highest grades could m theory barely 
obtain a mental age of twelve, probably in practice not that of eleven. 
Among the French defectives actually tested by Binet and Simon “ the best 
endowed,” we are told, “ did not surpass the normal level of nine or ten.” 
These earlier statements, however, are not devoid of ambiguity More 
recently, in addressing the English Eugemcs Society, Dr Simon has expressed 
a clear and definite recommendation. “ Provisionally,” he says, “ it may 
be proposed to fix at nine years the upper hmit of mental debihty.” In 
sending forward for notification by the local authority the names of particular 
children as they leave the special school, London head teachers adopt by 
imphcation a hmit lower still At the calendar age of fifteen or sixteen 
children are rarely nominated—at least, on the ground of defective intelli¬ 
gence alone—unless their mental age is below that of eight. 

My own experience taUies with this lower figure In testing random 
samples of working men and youths, both at settlements in London and 
Liverpool and in rural districts of Warwickshire, I have met numerous 
individuals managmg the affairs of their household and discharging the 
requirements of their occupation, who yet could not pass sufficient tests to 
attain even a mental age of eighti In a rural parish numbering about 
seven himdred persona—a hamlet which has a title to interest aa the home of 
Shakespeare’s grandfather before the family migrated to Stratford-upon- 
Avon —1 have made repeated studies among inhabitants of the present 
generation by the Binet and other tests. Including adults and children 
alike, the average mental ratio for the native population is 81 6, the standard 
deviation being 15 7 The highest ratio is 112, obtained by the son of the 
village innkeeper. 1 The lowest is 38, obtained by a mongoloid girl. But 
many of the farm labourers m the district, hke many of the dock labourers 
m Liverpool, contrive successfully to work and live with a mental ratio of 
little over 60. In towns, as well as m the country, I have found many a 
domestic servant of the poorer type who could pass with difficulty only 
tests for the age of seven. Doubtless, in domestic service, as on a country 
farm, the course of life is generally’ smooth, and the conditions of existence 
unusually favourable. They demand no keen sagacity. They impose no 
strenuous exertions. They offer no irresistible temptations, and violate no 

(’) To limit the investigation to natives those only were tested who were aotually attending, or had 
actually attended, the village school The lamlly of the schoolmaster, however, was excepted One of his 
sons, who commenced education at this school, gained subsequently a science scholarship at the University 
of Cambridge, and later a lectureship In engineering afc the University of Oxford This family, however, wag 
an Immigrant family On the other hand, in preceding generations the brightest Individuals in the village 
had largely emigrated to the neighbouring Industrial towns , and the remainder had greatly intermarried 

{*) The quallflcation Is important Among the cases of vice and crime described below a dlsproportlou, 
atcly large number of the older low grade feixiale delinquents had been in domestic service, and, In not a 
few Instances, had encountered unusual temptations 
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cherished hopes To wash the plates or sweep the rooms, to till a field or tend 
a horse, are simple routine offices such as can be mastered by the intelligence 
of a child of nine ; and the eye of a mistress or the gossip of a village is 
sufficient protection against drifting into vice or lapsing into crime 

In the history of Basselas, Prince of Abyssinia, it is related how a 
foolish barbarian once attempted to fly. He ascended an eminence, flourished 
his wings, sprang from the edge, and at once dropped headlong into a,’ake 
But the pinious, it is added, which failed to sustain him through the air, 
sufficed to bear him up when he reached the surface of the water The 
episode was written as an allegory , and may not inaptly typify the fate of 
the defective at large In a thin and treacherous atmosphere, at the difficult 
and dizay altitude where highly cmhsed men, assisted by the newest 
machinery of a highly civilised commumty, alone can securely travel, and 
alone should venture to soar, there the simpleton, less fortunately equipped 
and oblivious to his ill-fortune, must crash instantly to rmn. But if ho 
hghts upon a humbler medium, dense enough and yet elastic enough, moie 
buoyant and yet less variable, he may contrive, though qmte mechanically, 
to support himself unaided. If in one tntlieu he falls, in the other he may 
float He IS there,, as we say, in his element. 

It IS a truth which needs some insistence, because so often overlooked 
A defective in a complex environment may not be defective in a simple. 
And the converse is no less certain Favourable surroundings are not always 
to be presumed ; and, when actually present, may not perennially endure. 
Hence, it is advisable to watch over these milder cases lest they come to 
some high crisis , and to be ready to rescue them should they slide into 
dangerous predicaments. With these cases, then, supervision is always 
expedient, though segregation is not usually essential 

Below a mental age of eight the matter is different. In this country 
such individuals become almost invariably paiasites. This, therefore, is the 
prcyvisxonal limit I propose As occommodaHon zncreases, as jyublic opinion 
advances, the limit vnll doubtless nse * 

Those accustomed to the higher borderhnes commonly formulated for 
adults may be reminded that a mental level of 8 0 years, according to the 
London age-assignments, is equivalent to an age of eight and a half or nine, 
according to earlier allocations Out of the sixty-flve tests a normal adult 
should perform at least forty-one. The borderline testa, therefore, are those 
numbered 40 to 43 in the order for the defectives (Table IV )—counting 
backwards, repeating six numbers, reading the prescribed passage and 
remembering at least two items, and writing the prescnbed words from 
dictation As these and the preceding tests (months, date, change, coins) 
are primarily tests of aoqmrements either in school or out of school, the 
failures and the successes of a borderline case are usually scattered with 
some irregularity about this region Hence, as a rule, an examinee will not 
be accounted normal unless he can pass one or more of the succeeding tests, 
namely, arranging the five weights, building two sentences from three words, 
interpreting the pictures, drawing the two designs, or defining concrete 
objects by class * 

If, with most other writers, we take the limit of mental development, 
when measured by the Bmet-Simon scale, to lie near age XVI., a mental 
age of VIII IS equivalent among adults to a mental ratio of 50 Owing to 
the slight tendency of the ratio to decline, the future adult defective may 
perhaps during school life show a ratio a little above this figure. Two reserva¬ 
tions, however, can hardly be too often emphasised first, no individual 

(') See note, p 257 (‘) Sinet's selection Is somewhat similar (see above p 183) He states, however, 
that some of his institution patients could pass several of these testa, though none could pass three 
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has a flat mental age or ratio, identical for every kind of mental function or 
for every type of mental test , and, secondly, his mental age or ratio is but 
one of many symptoms to be weighed before his case can be finally rated 
as either normal or defective.‘ With adult cases, indeed, compaiatively 
little weight will be attached in everyday practice to mere mental age. 
Points of a more practical order—^the consideration of physique, of tempera¬ 
ment, of home sun oundings, or of actual conduct—will nearly alic ays intervene 
+0 tip the balance, before the question of certifying the patient is finally 
decided.® But the theoretical acceptance of an ideal borderline—to be 
applied m practne only where other cirimmstiinces are neutral or negative— 
may lead, .is I hope, to a broader nnifoimity in general standards 

If the whole of the adult population were distributed in a manner 
analogous to the chstribution of ordinary and special school children taken 
as a single group, a mental ratio of 50 would cut off the lowest four or five 
per mtlle According to the investigations of the Royal Commission, between 
three and four per mills of the total population are mentally deficient. Of 
these only one halt are during adult life accommodated in institutions, and 
one quarter are permanently provided for neither by the pubhc authorities 
nor by private friends. On the other hand, the rate of mortality is far 
higher among the mentally deficient , and, therefore, in proportion to 
normals their number must rapidly dimmish with increasing age Hence, if 
the percentage for adults, obtained irrespective of age, be reduced to a 
standard age, comparable with the basis adopted for school cluldren—for 
example, age sixteen—the observed figure would be once more enlarged In 
the long run it would probably rise to at least one-half per cent Now. it 
would appear that the oases enumerated by the Royal Commission compre¬ 
hend only those requiring permanent provision and complete control, equiva¬ 
lent to that of, though not necessarily obtained m, an institution , and 
exclude persons of a higher grade who can earn a living and attend to simple 
daily duties with passable success Thus interpreted, therefore, the two 
estimates seem roughly to agree. 

These various considerations converge toward one conclusion From 
the standpoint of their adult needs, the mentally deficient children accom¬ 
modated m special schools comprise three distmgmshable grades. First, 
there are those whose intelligence will suffice for them to manage their 
priictical affairs, though it does not suffice for them to profit intellectually 
by the instruction in the ordinary school. Secondly, there are those who, 
in addition to special instruction durmg childhood, will m after life need 
supervision or guardianship although m an even and benign environment 
their intelhgence is sufficient for them to be allowed their individual liberty. 
Thirdly, there are those whose intelhgenoe is so deeply defective that they 
will be unable to support themselves, imless housed m an institution, estab¬ 
lished m a colony, or provided with eqmvalont protection by their relatives 
or friends. Among the older ch ildren tested by me about 30 per cent foil 

P) The curious may compare the borderline above proposed with those formulated by other liivcstiga- 
tors In coutrast to the present iimitins ratio of 30 that is half normal intellieence. Stern who drst Introduced 
the concept of a mental ratio, assigned to the ‘ feeble minded "—the highest grade of dedolenoy—a " three 
quarter Intelligence, with an upper limit of 80 to the second grade numelv, " imbecility," a “ scant two- 
thirdsintelligence,"withanupper)lmitot70 An adult with a mental ratio of 55 would be adjudged normal 
by the preeent standard, but a defective of the loaest grade—"nn Idiot"—by the logical consequences of 
Stern s One of the most recent revisions—the Stanford Revision—considers 70 to 80 to be borderline 
dellcieney, classifiable as dull or ns defective according to circumstances, 70 to be the upper limit for dednlte 
feeble mindedness, 50 for imbeciles, and 20 or 25 tor idiots None of these Investigators, hov\ ever, formulate 
separate ratios for adults and lor children Indeed. Stern himself appllea the ratio neither to idiots nor to 
persons whose development has ceased and among the mentally dtllclent he considers development to 
cease at tlic mental age of nine 

(*) A summary of what may be termed supplementary sources of evidence, and some notes as to their 
eignlllcance, wdl he found in Sludiei »n Menial Inefficiencv, loc cif sup , pp 78-77 
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into the last category, and about 38 per cent, into the first ; the remnant, 
about 32 per cent,, into the intermediate. Such figures suggest that the 
entire population of the special school may he spht into three nearly equal 
categories . the lowest 0'6 per cent of the whole population, normal and 
defective, at the ages in question, are likely to foim institution cases , 
the next 0 6 per cent, supervision cases ; the next 0 S per cent, purely 
school cases. In mental ratios these percentages indicate the following 
rough hnes of demarcation • beHom 50, institution cases , between 60 and 60, 
supervision cases , between 60 and 70, special school cases With adults, and 
with adolescents over sixteen, these hmita correspond to the mental ages of 
eight, nine and a half, and eleven respectively 

Whether the children who are classed as mentally defective during their 
school career only, should he stigmatised as mentally defective at all, remains 
a vexed and delicate problem. In general intelligence they are, as a rule, 
weak But defect connotes something more than simple weakness It 
implies a weakness so profound as to demand special administrative pro- 
vision By this standard such cases are defective in scholastic ability alone, 
not in general intelligence. They need educational provision, but nob social 
provision Defect does not characterise their imnds as a whole. Hence, 
they might, with greater justice, be designated, not mentally defective, but 
educationally defective 

Should such cases, then, be transferred to a special school ? So long 
as there is no other provision made for them it appears not only advisable, 
but compulsory, to commit them thither. Nevertheless, their anchorage is 
with the normal child rather than with those defectives who will still be 
accounted defectives even m after life. When the dull and backward are 
recognised as requiring definite educational provision, a larger proportion of 
the special school cases will doubtless be accommodated in the special clasees in 
the ordinary school rather than associated with those whose future lies for ever 
in an insiitutnon. 

The Borderline for Supemormality. 

The poverty of the Binet-Siraon tests for higher mental ages renders it 
idle to apply them in centred and secondary schools as they have been 
apphed in special schools for the defective But at carber ages the scale is 
not unfitted for detecting supamormahty. The bne of demarcation, how¬ 
ever, has to he deduced indirectly. Evidence of two kinds is available . 
first, from results m the Binet-Simon tests obtained among younger children 
subsequently transferred to central or secondary schools , secondly, from 
results in the graded reasomng tests, which are more smted for the detection 
of supernormal abihty among older children. Upon this basis the following 
borderlines have been provisionally established . a mental ratio above 115 or 
120 indicates central school ability at least, and a mental ratio above 130 
or 135 scholarship ability Some elasticity in the standard is necessitated 
by the progressive decrease, manifested by the higher ages, in deviations 
toward the upper end of the scale The lower figures (116 and 130 re¬ 
spectively) are more appropriate to the higher ages, and the higher figures 
(120 and 135) to the middle ages. A child, therefore, of seven and a half 
with a mental age of ten is likely to make a successful scholarship candidate 

A mental ratio above 160 is singularly rare , and hitherto I have never, 
either in this research or m any other based upon the Binet-Simon scale, 
obtained a ratio over 160 from a child m a public elementary school ^ 

(1) In a prlTate school I have recently lound a boy of seven with a mental ratio of 130 Dr Buslt In 
SooUaud and Br flo^lLngwoitli in America have each described a precocity of the same order {Child Siudv, 
X i 21 J Apphed Peyoh I. loi) Petzoldt dednega gifted child aa one who can accomplish two years* 
work in one (compare Qalton p, 13 sup ), and U sanguine enough to believe th&t 10 per cent of German 
school cbildien could achieve this progress { 
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6. THE RELATIONS BETWEEN MENTAL ABILITY AND 
EDUCATIONAL ATTAINMENTS. 

The Various Influences Affecting the Tests. 

A child’a proficiency in the Bmet-Simon teats is the complex resultant 
of a thousand intermingling factors Besides the two essential items, tho 
intelhgence he has inherited, the age he has reached, a host of subsidiary 
conditions inevitably affects his score Zeal, industry, good will, emotional 
stability, scholastic information, the accident of social class, the cii’cuin&tance 
of sex^—each and all of theso irrelevant influences, in one case piopitious, in 
another prejudicial, improve or impair the final result. To glance at the 
composition of the scale is to foresee its facile impressionability Guls will 
figure well in the verbal tests Errand boys and paper-boys will answer 
smartly in the money tests. The sullen child will at first refuse to reply 
altogether. The excitable child, through haste or confusion, will blunder 
into every trap The truant and the invalid, having missed many lessons, 
will fail where print is to be read or pen is to bo used The busy little house¬ 
wife from an illiterate home, who there carries out the most intricate duties, 
will yet be unable to put those-duties into words. The solitary child of a 
cultured family—profiting, perhaps, rather by daily intercourse with 
educated adults than by special inborn gilts—will respond with an informa¬ 
tion and a phraseology beyond anything he would spontaneously' invent or 
acquire Bias in such directions tho very shape of the tests imparts The 
examiner, therefore, who notes in the child but the one quality he means to 
measure, and ignores the many accidents which embarrass its manifestation, 
will expo.se his measurement to the jeopardy of gross distortion. He is like 
a chemist who weighs salts in a bottle without heeding the weight of the 
bottle Itself 

Of these numerous intervening agencies the most potent i.s, without 
doubt, educational opportunity Many of the tests—some of them with¬ 
drawn by Bmet in his final revision—are sheer tests of school attainments. 
Reading, writing, dictation are learnt m English lessons , counting, and 
addition and subtraction of money, in aiithmetio lessons , drawing from 
copy and drawing from memory, in drawing lessons , the date is put at the 
head of every written exercise on every day of the term, and with equal 
regularity is never heard and never recollected on any day of the vai ation. 
Estimated by the Binet-Simon scale, therefore, a child’s apparent intelli¬ 
gence must depend in no small measure upon his class m school 

The converse is, or should be, no less true. A child’s school class must 
depend upon his apparent intelligence. In theory, at any rate, he is classified 
at entrance, and promoted year by year, in accordance with what he has 
learnt already and with what he seems likely to learn in future. In practice, 
we should consequently anticipate that abihty and attainment would closely 
correspond In what way is this correspondence to be verified ? 

The Influence of Intelligence npon Educational Attainments. 

’There are here two cognate problems of no slight significance How 
far IS educational attainment deterrmned by intelhgence, measured as above ? 
How far is intelligence, measured as above, determined by educational 
attEunment ? 

To the teacher the former question brings a practical appeal How far 
will the finished excellence of the final product of his labours wait and depend 
ujion an original excellence in the raw stuff upon which he has worked ? 
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How fully are lus failui’es already predestmed by the native refractoriness 
inherent m that material ? Does the child who starts his educational career 
endowed with large congenital abihties rise always to the top ot the cla® 
at the top of the school, or does genius pass often undetected 1 Are the 
children who, year after year, get left behind near the bottom of the lowest 
classes doomed there irreprievably by their natural ineptitude ; or can a 
foundation of a solid stupidity yet be oveilaid with a veneer of imparted 
knowledge, and tinctured and varnished with a colourable coat of super- 
added skill 7 

To these queries our data may yield tentative replies. Four schools in 
my survey were examined, not only for intelligence by the Binet-Simon 
scale, but also for educational attainments by noeans of scholastic tests. 
The scholastic examination embraced tets of rending, writmg, dictation, 
arithmetic {mechanical processes and applied problems), and composition.* 
Manual tests were also attempted , but with results too precarious to include 
The children ranged in age from seven to fourteen, and amounted in number 
to 689—rather leas than one hundred to each nge-group. For both intelli¬ 
gence and attainments the marks of each candidate were first converted 
mto 1 erms of mental or educational years , and then, divided by the chrono- 
logictl age of each, we.e thus reduced to mental or educational ratios. The 
final measurements are distributed as shown in the table annexed (Table 
XIX ) 

Between educational ratio and mental ratio the correlation is 738, a 
magnitude by no means imposing • The frequency-table itself, however, 
meats nearer inspection. Several inferences emerge First, the children who 
are moat retarded mentally, appear ahll more retarded educationally. As technic¬ 
ally backward we may regard all those who are retarded by more than 
15 per cent, of their age , and, therefore, possess a mental ratio of less than 
86 per cent In this sense the backward comprise 69 out of the whole 
number. Their average mental ratio is 79 6 , their average educational 
ratio only 78 9. The difference is a somewhat subtle one , but when we 
recall that the general range of deviation is, for educational attainments, 
much narrower than for intelligence, the small decline assumes a large 
sigmficance. A study of the first four columns one by one shows that in 
each the commonest event is for a child to be lowered to an educational 
ratio 6 per cent, beneath his mental ratio Feeble abihty, then, entails 
acquirements feebler still. 

With those who, in intelligence, fall but slightly below the average, 
attaining ratios between 85 and 100, this tendency appears reversed. There 
la discernible an efiort, and an e§ort hy no means sterile, to coax and coach 
these milder duUarda to a grade more closely fitted to their actual age In this 
group alone acquired attainment is greater than inborn ability. Their 
average mental ratio is 93 7, their average educational ratio 96 8. The 
mental legacy which they inherit is slender. Yet, so judiciously have their 
teachers invested and improved it, that the accumulated interest now 
exceeds the capital 

Fifteen children, having less than nme-tenths of normal capacity, can 
yet maintain, at least in routine work, a normal position in a normal 
class at school Seldom, however, can a child below average inteUigence be 
raised much above the average educationally On the other hand, a child 

(') See Appendix I of Memorandum III, pp 367 el seq 

(*) The probable error of thia cuefbelent la i Oil The correlation ratios are, for educational ratio on 
mental ratio, fll3, and for mental ratio on educational ratio 77o. The regression, particularly In the former 
case thus deviates considerably f oin linearity Tbia. Indeed, a cureory glance at the frequency table la 
siiincient to reveal 
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educationally below average may often display a ratio beyond average for 
intelbgenoe. Only seventy-three with an educational ratio of 100 or more 
have a mental ratio below 100 , only five with an educational ratio of 
100 or more have a mental ratio below 90 , while as many as one hundred 
and three have a mental ratio above 100 and an educational ratio below. 

Passing, thus, in the third place, to those who are shghtly above average, 
we find that the direction of the difference changes once more For this 
group the average mental ratio is 106 9 ; the average educational ratio 
only 102 2—hardly distinguishable from the general mean. These children, 
then, despite superior talent, are Imgely kept hach scholastically, depressed to 
a stage which answers more closely to their actual years Indeed, the whole 
table unmasks a stiong disposition to level a child’s school work up or down 
towaids the common standard for his age. The number of children, whose 
educational ratio lies between 95 and 105, and is, therefore, equalised approxi¬ 
mately to the mean, becomes, when viewed from the standpoint of normal 
distribution, indisputably excessive 

On turning, lastly, to the brightest of all—those whose mental ratio is 
over 116—the same repiession is perceptible. Their mental ratio is 123 1 , 
their educational ratio 1112. The abler children aie thus depiived of more 
than half their advancement and over 10 per cent of then mental age —a surrender 
tantamount, by the age of ten, to throwing to oblivion a whole year of their 
school hfe Half a dozen m this group are prospective scholarship winners ; 
but the vast majority are children of good, sound, second-rate ability—such 
as merits instruction in a central school Such potential candidates for 
central schools will evidently repay a keen attention at an early age , and, 
thus watched and fostered, would, at the proper time require selection by 
methods more carefully refined, and accommodation upon a scale more 
liberally enlarged 

The most salient cases of dispaidy will reward an individual scrutiny. 
Out of the entire group ten receive an educational ratio 30 per cent, or 
more below their mental ratio. The reveise, it may be noted, never occurs. 
No child receives a mental ratio 30 per cent below his educational ratio. 

Each of the ten by his lustory exempbfies some fallacy to which in 
their judgments either tests or teachers are exposed. The most notable is 
a boy aged lOi'V at the time he was tested. In intelligence, as judged by 
the Binet-Simon scale, he then appeared equal to a child of thirteen , in 
educational attainments barely equal to a child of eight Upon enquiry, it 
was learnt that, immediately after promotion to the senior department, he 
was forced by lU-health to be absent for the greater portion of two years 
On his return he was placed m the same class as that which he was attending 
when ho first quitted the schoolroom for the hospital. It was the class 
which a boy of seven or eight would naturally enter from the infants, approxi¬ 
mately eqmvalent to standard I or II. He gave no trouble , and attracted 
little notice A few months later he was tested ; and proved to bo, in a 
quiet way, brilhant m intelligence, though in school subjects unusually 
Ignorant. In view of his exploits in the tests, he was thrust speedily for¬ 
ward I and, when last seen, at the age of eleven and a half, was making 
excellent progress in standard V Indeed, except for his backwardness in 
arithmetic—a subject where to cover the work of four standards within 
fourteen months would he an incredible feat—ho was sufficiently equipped 
for the class above. 

A girl of 8j“j had a mental age of 12 5 She was then only in standard 
III.B After the tests she was promoted with special rapidity. She has 
now, at the age of ten and a half, reached the top of standard VI ; and is 
predicted by her teacher to be “ a sure scholarship winner.” 
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In the same class an older girl of 9t j had a mental age of 13 6 She 
has just failed to win a soholarslup—her weak subject being the paper in 
arithmetic. Reporting on the girl, the headmistress states : “ Norah S', 
proved the brightest of all our candidates this year , but was beaten by 
Eva H , who was certainly not so sharp ” Eva H , in the Binet tests, fell a 
year behind her unsuccessful schoolfellow But then, while Norah was 
marking time in standard III.B , Eva had already been moved to 
standard IV.A 

One other girl, despite a Ingh mental ratio, was lodged in a clasi only 
level with her age. She belongs to a species, famihar since antiquity • homo 
vagus et mcon-stam By her teacher she is aptly described m a single word— 
“ unreliable.” At times, roused by some laro emergency, stimulated perhaps 
by some fresh personahty, she may respond with a flash of unexpected 
spnghthness. On other days her mind hes bewildered and ineit. “ BuJ; she 
does well,” adds the teacher significantly, “ in psychological tests and parlour 
games.” Here evidently is an instance where the error rests rather with 
the Binet estimate than wnth the indications of the scholastic tost 

There are in the table two interesting cases where the mental ratio is 
120 and the educational ratio only 90. Both are emotional, inattentive 
children, each in a different way The girl is excitable , the boy reserved. 
The girl seelcs notice, and obtains an undue share , the boy dislikes attention, 
and too easily evades it. The gal is glib and plausible—indeed, her conver¬ 
sational gifts have earned for her m the Binet-Simon tests an estimate her 
general powers would hardly warrant, the boy is taciturn, and before he 
will do justice to his latent capabilities must be tactfully drawn on and 
drawn out. Of the former the teacher says “ She answers up well enough, 
but IS disappointing. She has no power of concentration ; and, without 
being lazy, she does not work.” Jlamfestly she belongs to that perplexing 
type which elsewhere ‘ I have tried to portray in detail—the unstable child. 

The boy illustrates emotional mstabihty in an opposite form. He 
is of the repressed or sensitive variety rather than of the excitable or un- 
represaed. He is described by his teacher as “slow and sleepy.” It would 
be perhaps truer to call him “ slow and sure.” When his attention wanders, 
he IS not asleep , he is dreaming, giving full flight to a somewhat precocious 
imagination. In arithmetic he is very poor. He reads voraciously ; and 
spells execrably. But his compositions sparkle, even where they do not 
shine. There is many a quiet child with a touch of this whimsical tempera¬ 
ment Shy, timid, uncommunicative, yet on acquaintance most engaging, 
they can be brought to show their finer qualities only thiough patient sym¬ 
pathy and personal interest In a large class they usually remain mco'nvpris- — 
a little mysterious, and very much misconstrued Just because they are 
pensive and visionary within, they seem outwardly aloof and unobservant. 
Soaring in fantasy, they see no facts. They aie like those celestial heiiiga 
whom the Scriptures represent as veiling their eyes with their wings 

Out of all the children in the table the cleverest is a boy aged (at the 
time of the examination) 8^, with a mental age of 12-6. His mental ratio 
was, therefore, 164—one of the highest I have encountered in elementary 
schools He was then in standard IV. In tested ability he was even vith 
the children in standard VI Yet, in a department organised in the usual 
way, to promote so young a child to so high a class would seem hardly politic. 
Cases of this order raise a practical issue May %t noi in the long Tun ptove 
remunerative in the fullest sense to institute for supernormal children special 
dosses analogous and complementary to those established in many schools iiith 
much success for the backward and subnormal ? 

(■) CAild StwXy. Vol X„ No 3, Octub«r, 1917. *• Tlio ITnatablc Cliild ” 
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Three cases remain. They are children lately transferred from the 
infants’ department. In every matance, the teachers report that the children 
have been attending the semor department hardly long enough for any 
opinion on their proficiency to be formed, or for any promotion into a higher 
class to be justified Such reports are suggestive Perhaps one of the moat 
profitable uses of an trUelhgence test, such as the Bxnet-Svmon scale, might be 
found in examining children of youthful age and unknown ability who enter 
a new department fiom an infants', a junior mixed, or another senior 
school. 

These illustrations should not be misinterpreted. Not for an instant 
«re these discrepancies adduced to asperse either the precision of the class 
teachers’ judgment, or the efficiency of the head teachers’ organisation. 
Indeed, "where no method exists, quick, simple, and trustworthy, for assessing 
children’s abilities, there it can be no disparagement to contend that 
children’s abihties have not always been accurately gauged. And, when all 
is said, the cases of extreme maladjustment are exceptional. ’They number 
ten out of seven hundred. 

Yet they are exceptions in no wise limited to the few schools studied. 
To submit, indeed, each of the three thousand children tested by the Binet 
method to a further exammation in school work would have consumed an 
impracticable deal of time and labour, instead, some notion of the child’s 
educational level could always be gleaned from the standard m which he 
was classified, or from the report delivered by his teacher. Such larger and 
looser comparisons confirmed the more intensive , they showed that the 
incongruities disclosed m the smaller sample would recur, proportionately 
multiplied, in a more extended search. On the whole, however, the leading 
feature here too was correspondence: class at school and abihty in testa, 
apart from some notable divergences, approximately conform. 

The Influence of Educational Attainment on the Binet Tests. 

I turn now to enquire if the relation is reciprocal • whether the con¬ 
formity observed is due, not merely to the child’s abihty determinmg his 
school attainments, but also to his school attornments determimng his display 
of ability. 

The problem is a problem m multiple correlation. Simple correlation 
between two variables—as between a test of mtelligence and an independent 
estimate of intelligence—is a mode of statistical enquiry that is now feuniliar 
m educational science. But here we are unravellmg a network of mterlacmg 
correlations, correlations with age and with class, as well as between tests 
and estimates 

Things which are correlated "with the same thing become correlated 
with one another , and this second-hand assimilation obscures any original 
hkeness or unhkeness. We must, therefore, subtract from the test measure¬ 
ments all influence of age and of pure inteUigence, in order to discover 
whether there still remains any direct mteraction between class-standing 
and test-results, over and above the derivative agreement which the common 
factors of intelligence and age mduce. A pupil passes the "tests with a mental 
age of SIX. In theory his performance should argue one or other, or both, 
of two things. He may be young ; he may be dull; he may at once be 
dull and young. Take any one of these alternatives. In view ot youth 
or dulness or of both alike he would, ol course, be relegated to a low school 
class. Low class and low mental age would thus be found in unison. Is 
some plain assumption of this obingus sort sufficient to account for the whole 
of such correspondences , or is there yet in fact a f"urther influence, an added 
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interplay of factors which this simpler theory does not include ? Ts the 
agreement between class and test due solely to the mediation of the two 
essential conditions—an age that is undoubtedly young and an intelligence 
that 18 genuinely weak—or does the child’s position in school of itself recoil, 
reacting adversely upon the tests, limiting his performances, iroxwverishing 
his replies, and so produce a mental age artificially depressed, lower far than 
actual intelligence and actual years would of themselves entail 

To detect and disengage this further possibility we should first strip 
away the effects of age and intelligence, and then observe if, connecting 
mental measurements with class attamments, there still persists, unexplained 
and uninduced by these twm factors, a surplus core of correlation 

The ehmination of common factors such as those may be accomphshed 
in theory by the method known to statisticians as “ partial correlation,” a 
method already employed in my earlier memorandum to analyse the relation 
of educational abibties among themselves * Given the observed or “ total ” 
correlations between tliree or more vanablos paired m every possible way, 
we can, by means of a simple formula, deduct from any of the total co¬ 
efficients—for example, from the correlation between intelbgence and class— 
the amount of correlation attributable to some tertiary factor mfluencmg 
both in the same direction—^for example, age. The residuary quantity is 
termed the “ partial ” coefficient. 

For every child in sui entire school, comprising just over three hundred 
pupils aged between seven smd fourteen, I have secured the following measure¬ 
ments • first, the child’s age; next, his school attainments, measured 
by an educational exammation, the results bemg revised by the teachers , 
thirdly, his umate ability measured by special tests of reasonmg,® the results 
agam bemg carefully checked by the teachers , and, lastly, his mental age, 
given directly by the present version of the Bmet-Simon scale, imohecked 
and unrevised 

The first column of figures in Table XX. shows the six correlations 
subsistmg between these four measurements coupled with one another in 
every one of the six ways possible.’ 

From these six ” total ” coefficients, taken each in turn, I have first of 
all ehminated one or other of the four factots operative. From the gross 
figures I have, by discount, found the net. The resulting “ partial ” co¬ 
efficients are given by the second colvmnn of figures in the table. A eom- 
panson of these values at once mvites several inferences. The resemblanoe 
between the Binet-Simon results and the child’s school standing seems due 
more to the common mfluence of age than to the common infiuence of 
mtelhgence. The resemblance between the Bmet-Simon results and the 
child’s intellectual maturity, estimated independently, seems due more to 
the common influence of school standing than to the common influence of 
age. The estimates for intellectual maturity owe their correlation with 
school standing—a correlation by no means high even at the outset— 
chiefly, but not entirely, to the common influence of age. When the influence 
of mtelhgence is excluded, there still remains a correspondence between age 
and position in school that is unexpectedly—indeed, I apprehend, un¬ 
warrantably—close : promotion goes suspiciously with seniority The nega¬ 
tive correlation between school standing and mtelhgence, obtained when 
differences in Binet age are ehminated. mav seem odd; but even were it larger 

(^) The Ihstnbution and Belatione of Edncatwnai Abiiiiies, p 53 et tea Cf Appepdix VI, PP 
278-284 

(■) See Appendix IV , pp, 251-264, 

(*J With a sroup cf nearly 300 children, the probahle error for correlatlona leas than 12 ranffca between 
-f 038 and -1- 030 A coefficient under 07, therefore, has little or no sisnlllcance, one over 11 may be 
received as trustworthy 
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than it IS, it would not be at all inexplicable.^ In a group homogeneous m 
regard to mental age, children who are older chronologically would, in a 
test measuring inborn intelhgence rather than mere mental growth, appear 
duller , yet, because they are older, the school system elevates them to a 
somewhat higher class. Hence the paradox of a group whose mental age is 
uniform • the higher the class, the duller the child. 


TABLE XX. 

Observed and Partial Correlations between Age, Intelligence, School 
Attainments, and the Results of the Binet-Simon Tests 


FSlCtOTS 

Correlated 

Observed 

Coefficients 
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School Work 
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School Work 
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Intelligence 

75 

Age 
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1 

School Work and 
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Tests 
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Tests and 

I 

Age 

87 

Intelhgence 

73 

Intelligence 

' 49 

Intelligence and 


Tests 

01 

Tests and 

1 

Age 

70 

School Work, 

16 

School Work 

1 06 


Lot us now examine the partial coefficients of the second order, 
coefficients, that is, obtained where two factors have been cancelled in 
succession (last column of Table XX) 

Intelhgence, it may be remembered, was observed to correlate with the 
Binet teats by 84 and with school attainments by '76. Mediated solely by 
intelhgence, therefore, a correlation between the Binet estimates and school 
attainments could be predicted amounting at least to *76 X -84, that is -GS. 
The total correlation found, however, was as much as 91. The excess is 
due, in part at leest, to the second common factor of age. But, on 
eliminating also the effect of age, there la still left a substantial surplus. 
With both age and intelligence constant, the “ partial " correlation between 
school attainments and Binet results remains at 61. Of all the partial co¬ 
efficients of the second order this is the largest There can, therefore, be 
little doubt that with the Bmet-Simon scale a child's mental age is a measure 
not only of the amount of intelligence with which he is congenitally endowed, 
not only of the plane of intelligence at which in the couise of life and growth 
he has eventually armed , it is also an index, largely though not peihaps mainly, 
of the mass of scholastic information and skill which, in virtue of attendance 
more or less regular, by dint of instruction more or less effecUve, he has 
progressively accumulated in school 

The correlation of -49 between age and educational attainment, left 
after the elimination of ability both tested and observed, confirms our 


(') Thu coefQtietit In quedtion Is barely twicu 1 bs probable error 
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previous suspicion of the undue influence of ago upon school classification. 
The only other correlations survivin'g after the double ehmination are those 
between the Binet tests, on the one hand, and intelhgence and age respectively 
upon the other 

From the three final correlations thus furnished by the tests, and from 
the relevant standard deviations, can be calculated the several so-called 
“ regressions ” The regressions will indicate the relative proportions m 
winch the three factors—age, intelligence, and school attainments—together 
determme a child’s actual score m the Bmet-Simon tests. The complete 
equation is as follows — 

B = 64 S + 33 I -t- -11 A, 

where B = mental age according to the Binet-Simon scale, 

S = school attainments expressed in terms of educational age, 

I = mtellectual ability also measured m terms of years , and 
A = the chronological age 

Of the gi'oss result, then, one-ninth is attributable to age, one-third to 
mtellectual development, and over one-half to school attainment School 
attainment is thus the preponderant contributor to the Binet-Siraon tests. 
To school the weight assigned is nearly double that of intelligence alone, 
and distuiotly more than that of intelligence and age combined. In 
determining the child's petformancc in the Binet-Simon scale, intelligence can 
bestow but little more than half the share of school, and age hut one-thud the ehaie 
of intelligence Isolated from scholastic progress and Irom intellectual 
development, age subscribes a positive but paltry portion Its tribute is, 
presumably, that fund of worldly wisdom (or some fraction of that fund) 
which from his cradle onwards is amassed by every child, whether intelligent 
or unintelligent, whether an incorrigible truant or a daily attendant at 
school. But to achieve distinction, at all events, in a trial so academic as the 
Bmet-Simon tests, experience must be heavily supplemented , it must be 
reinforced either by the artificial aids supplied by a civilised society or by 
the natural stimulus of an unusual native wit. Imagine two children, aged 
seven and seventeen respectively, both possessing an intelhgence equally 
normal, neither having passed a single hour in school. The younger, as a 
consideration of the several tests will show, rmght reach a mental age of six, 
the older, despite ten years of somority, barely that of nine. So barren is 
growth deprived of opportunity. 

The Influence of Ability in Specific Scholastic Subjects. 

Some data may be appended on the influence of the different topics of 
the curriculum, taken one by one. Between mental age and attainments 
in each of the subjects tested the total correlation observed is given by the 
first column of coelficients set out m the table subjoined (Table XX.I ) Foi 
this more specific problem the influence of school class becomes of smaller 
interest, and might even introduce irrelevant disturbances , accordingly, the 
correlations have been calculated, not for the three hundred children as a 
single group, nor yet for the age-groups separately, but for the several 
classes , the coefficients drawn from the different classes have then been 
averaged Since within each class differences m intelhgence are by the very 
process of classification somewhat reduced, the correlations are slender 
But homogeneity m a school class is far fiom peifect. Consequently, by the 
method of partial correlation such differences as there are either m age or 
m intelhgence (estimated independently of the Binet-Smion tests) have been 
agam eliminated The partial coefficients are appended in the last column 
of the table. 
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On BJi ftvarage, the total oorrelations are higher for the literary subjects 
than for the mathematical ; and higher for the mathematical than for the 
manual. In manual subjects, however, estimates of attainment can rarely 
pretend to much fidelity. Indeed, for drawing and handwork the measure¬ 
ments secured with the present group are demonstrably unsound. i In the 
literary subjects the size of the observed coefficients might seem on a cursory 
view to betoken for them an unusual diagnostic value. Composition, it may 
be thought, measures intelligence better them arithmetical problems ; reading 
and dictation better than arithmetical rules. It may be so. But the magm- 
tude of the partial coefficients dispels all support that such an hypothesis 
might hope for in the present data For while the Bmet-Simon measure¬ 
ments, when age and intelligence are discounted, show little correlation with 
arithmetic marks, they still exhibit a pronounced and persistent correlation 
witli the three linguistic subj'ects Hence, these latter subjects form no 
mere passive vehicles for the revelation of general intelligence lAnguishc 
abtltly and, lingutsHc attainments exert v/pon the Bmet-Swion tests a special 
and positiue influence of their own. 

TABLE XXI. 

Observed and Partial Oorrelations between the Binet-Simon Tests 
and Attainments in the Several School Subjects. 
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Coefflolente 

Partial Coefflcteuts 
{Ase and Intelliuenoe 
eliminated) 

Composition 

•03 

.32 

Seadmg 

54 

•26 

Dictation 

52 

21 

Anthmetio (Problems) 

66 

07 

Arithmetic (Mechanical) 

41 

16 

■Writing .. 

21 

•01 

Drawing .. , 

15 

- 08 

Handwork 

•18 

- 06 


7. THE APPLICATION OF THE TESTS TO JUVENILE 
DELINQUENTS. 

The Distribution of General Intelligence and Educational Attainments among 
Juvenile Delbxpients. 

Nowhere can the factors lutherto discussed be seen so vividly in operation 
as among researches on delinquency. The exammer’s choice of a hne of 
demarcation, the examinee’s interest and attainment in school, and, perhaps 
still more, the attitude and temperament of both one or the other, change 
and modify, in a style most palpable to the critical reader, all estimates 
for the proportion of delinquents presumed to be defective 

The most diverse figures, the most incredible conclusions, have been 
reached with the Binet-Simon scale. According to one investigator, 
“ probably 80 per cent, of the children in the Juvenile Courts in Manhattan 
and Bronx are feebleminded." According to another. Dr. Goddard of 
Vineland, 66 per cent, of the cases in the Newark Detention Home, New 
Jersey, are “ distinctly feeblemmdcd." Other writers are more conservative. 
“ Tns best estimate and the result of the most careful studies indicate that 
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somewhere in the neighbourhood of 60 per cent of all criminals are feeble¬ 
minded ” “ Practically one-third of our dehnquent children are feeble¬ 

minded.” Dr. Goring concluded that, of the convicts in England and Wales, 
10 per cent could be regarded as definitely defective—0 6 per cent, of the 
non-cnminal population being defective in an equal degree. Finally, an 
estimate ahke the most recent and the most guarded, based on a study 
of boys in Minneapohs, declares that only 1 4 per cent of the delinquents 
sink below the level of the bottom 0 6 per cent, of the ordinary population, 
and only 7 3 per cent, below the level of the bottom 1 6 per cent, of the 


TABLE XXII.—Juvenile Delinquents. 

Distribuhon of General IrUelltgence at Each Age 
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ordinary population Here, therefore, are amasung discrepancies that call 
for re-examination 

With tests both of general intelhgence and of educational capacity I 
have, during the last six years, examined over a hundred juvenile dehnquents 
in London The group consists of representative samples inspected at the 
Council’s industrial schools and places of detention, and miscellaneous cases 
submitted for psychological examination by teachers, magistrates, and 
secretaries of colonies for dehnquent children. The misdemeanour in the 
majority of cases was petty theft , but the catalogue of offences includes 
begging, wandering, truancy, assault, sexual offences, damage to property, 
and being beyond parental control. 

The distribution of the children according to mental age is entered in 
Table XXII, and according to educational attainments in Table XXIII 

The average chronological age of the entiie group was 13 2, the average 
mental age, 113; the average scholastic age, 0 5—equivalent to standard III. 
Thus, on an average the delinquents are retarded hy •nearly tioo years in general 
intelligence, and by yet a further two years—four years in all—in educational 
attainments 

The measurements for each individual dehnquent have also been ex¬ 
pressed as multiples of the standard deviation of the corresponding normal 
S'ge’group. The frequencies obtained at each age can thus be legitimately 
added , and the totals for general intelligence and educational attainments 
legitimately compared For all ages the total frequencies are given in 
the upper rows of Table XXIV In educational attainments, the back- 

P 
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TABLE XXIII.—^Juvenile Delinquents. 


Distribution of Educational Attainments at Each Age 



■wardnesa of the debnquent appears, at first sight, not only to be out of all 
proportion to his backwardness in intelhgenee, but also, when compared 
with that observed among the general school population, to be so inordinate 
as almost to pass belief. The more violent extremes, however, occur among 
children who are over fourteen. Of these, the majority have not advanced 
beyond the low level reached on leaving school, indeed, many have begun 
to recode. In general intelligenoe, too, the tests for these older children are 
not beyond cavil Hence, in both cases the comparison will prove more 
valid, if hmited to children of school age alone. The percentages of children 
who, at these years, exhibit the various degrees of backwardness or advance¬ 
ment are appended in the lower fines of the same table , and are plotted 
diagrammatically in Figure 25 

In geneial intelligence, among the delinquents of school age, 7 per cent, 
only are on oi below the verge of mental deficiency , one-fifth are definitely 
retarded , nearly one-half fall slightly below the general average ; one- 


TABLE XXIV.—Juvenile Delinquents. 

Distribution of General Intelligence and Educational Attainments 
Irrespective of Age 

(The unit is the standard deviation of the normal age-group, equivalent m 
general intelligenoa to 1 year at 8 —, and in educational attainments to 1 year at 
10 — Zei o mill Us the average at each age ) 


Deviation 



— 5 

-4 

i 

1 

-2 j 

-1 

0 

-f-1 

SD 

Ages 6— to 15 — 

General Intelligence 
Educational Attamments 

2 8 

21 5 

0 o 
38 3 

30 8 
23 4 

44 9 
11 2 

15 0 

2 8 

1 9 

per cent 
per cent. 

Ages 0— to 13 — 

General Intelligence 
Educational Attainments 

1 7 

8 8 

7 0 
29 3 

21 1 
3G 8 

42 1 
21 1 

26 3 

0 3 

3 5 

per cent 
per cent. 
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Figubje 25 


DISTRIBUTION OF JUVENILE DEUNQUENTS ACCORDING TO GENERAL 
INTELUGENCE AND EDUCATIONAL AHAINMENTS. 

(Children aged 6- to 13-) 
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quarter are approximately equal to the general average , and 2 per cent. 
nse slightly above With delinquency supernormal intelligence is not 
incompatible , but any well-marked degree of it is among debnquents 
evidently rare In educational attaanments none are sensibly above 
the average, and only 6 per cent approximately equal to it , one-fifth are 
sbghtly below , and three-quarters are backward by over 1‘6 S.D. a large 
portion of these fallmg below the educational borderlme of the mentally 
defective, though not themselves to he considered mentally defective from 
the aspect of general intelligence Elsewhere I have advocated that a re¬ 
tardation of —15 to —30SD {equivalent to one and a half to three years 
at tlio age of ten) should be regarded as indicative of “ scholastic backward¬ 
ness ” in a technical sense—such backwardness requiring accommodation 
in special classes rather than in special (M.D ) schools. The- Tnajoiity of 
juvenile delinquents thus appear to be teehmcaiU/y “ backward,” but not technically 
“defective As I have already urged, the association of juvenile delinquency 
with educational backwardness provides in itself a strong motive towards 
making special provision for the backward child during Ins school career 


The Correlation of Delinquency with Deficiency and Backwardness. 

The relations of moral dehnquency, on the one side, to mental deficiency 
and educational backwardness, on the other, can be most concisely compared 
by the statistical device of “ association coefficients.” A coefficient of 
associatior* IS a fraction, varying from zero to plus or minus unity, designed 
to measure the degree of correlation between attributes which are not them¬ 
selves quantitatively graded. Dehnquency and, for administrative purposes, 
even mental deficiency and educational backwardness, are such attributes. 
A child either is or is not dehnquent, he either does or does not require 
transference to a special school or special class. For deficiency both in general 
intelhgenoe and m educational attainments let us take one and the same bne 
of demarcation, namely, a ratio of 70 per cent of age. Among the non¬ 
delinquent population this ratio would cut off about 1 6 per cent. a« mentally 
defective and 2 0 per cent, as educationally defective. Apply this criterion 
to the entire delinquent group. Only 6 6 per cent have a mental ratio less 
than 70 , and presumably, therefore, are defective in general intelligence. 
But an educational ratio less than 70 is to be found among 42 1 per cent —a 
proportion nearly eight tunes as large as the first. From such percentages 
a coefficient of association can be calculated by the aid of a simple formula * 
Between juvenile delinquency and mental deficiency the association proves 
to be only 33 , between juvenile delinquency and educational deficiency it 
mounts to •71 If we considered only the delinquents of school age, and 
employed for educational backwardness the technical borderline of 86 per 
cent , the difference would be still further enhanced. The former coefficient 
would sink to 31 , and the latter rise to *74, 

The educational backwardness of the moral reprobate may be referred 
to much the same causes as those which promote educational backwardness 
in the child who is morally normal Irregular attendance, physical defects 
both general and speoiflo, general and specific weakness in mental capacities, 
irregularity of growth and development, abnormality m emotional tendencies 
and in quahtiea of character as a whole—^tho list of factors is almost identical , 
but their relative incidence is differently loaded With the backward offender 

(') Throughout this section, to avoid clrcumlocutlcD, 1 Lave treated the plirase “mental deficiency,*’In 
accordance with the u’-age of most writers on this problem, as covering deficiency of InteUIetnce alone 
Properly speaking, extreme temptramental instability, as I have argued in another place, should also, 
even when, intelligence is unimpaired, be included under mental deficiency 

(V Si'i’ Apprnilix n , p 229 


201 


instability of temperament plays a dominant r61e. The fickleness of his 
interests, the flirasiness of his eSorts, the flightiness of his attention, conspire 
to stultify all intellectual progress He displays little interest in the lessons 
of the classroom, little attachment to the person of the teacher or the name 
of his school , and what resolution, industry, and conscientiousness he can 
muster is insufficient to overcome either his natural indifference or his 
acquired aversion. The maladjustment between, the concrete bent of the 
individual and the abstract tasks of the school, or between a low class in 
the school organisation and a natural abihty which is, in comparison, high, 
must undoubtedly react upon character. It fosters a sense of injustice , and 
aggravates any instincts, nomadic, predatory, or rebelhous, that may already 
have been inherited with an intensity too strong for control. By providing 
occupations and duties, in nature more congemal and in difficulty more 
advanced, by granting freer outlets for emotional tendencies, and a fuller 
play to the spirit of activity, many instinctive propensities, that would 
otherwise be driven to mutiny and provide motives for crime, may, when 
emancipated from repression and adroitly re-directed, yield energy for 
legitimate purposes cmd enthusiasm for nobler ideals and strenuous work. 

The low estimate for general ability among convicts and criminals, 
obtained so repeatedly with the Binet-Simon scale, is largely accounted for 
by their educational backwardness. Upon scholastic attainments, and still 
more upon scholastic interests, success in the ordeal very intimately hangs. 
Almost equally decisive may be the conditions under which the test is applied, 
and the manner in which its performance is approached. For what to them 
must seem nothing but a resuscitated school examination, dehnquents, 
as a rule, feel little inclination and much distaste. From the outset they 
assume they are more hkely to fail than succeed, more hkely to be reproached 
than commended. Examined in a remand home or in a prison, they are 
often labouring imder an emotional strain—anxious, angry, uncomfortable, 
or depressed. Unless, indeed, to circumvent their suspicion and secure their 
• goodwill special manoeuvres be tactfully tried, their apparent prowess with 
all such tests will fall much below their ventable powers. 

Children sequestered in an institution from an early age suffer from a 
further handicap Brought up within the walls, perhaps, of an industrial 
school, governed from day to day and hour to hour by the rules of a super¬ 
imposed routine, they preserve a cunous ignorance of simple practical 
affairs—the values of the commoner coins, for example , they develop a 
sorry want of imtiative, of forethought, and of self-rehance Such a life 
of regulated dependence lowers their performance in the teats. Towards 
adolescence they may be liberated—thrown back, it may be, into a lax home 
and loose environment. They drift. And the constant change of employ¬ 
ment and situation, the ingrained lack of self-direotion and aelf-disciphne, 
wdl seem to confirm the illusory diagnosis of deficiency, which their back¬ 
wardness in mental tests and m school knowledge had already suggested. 
To argue, as I have argued, however, that they are not, except in rare in¬ 
stances, genuinely defective, is not to declare that they require no super¬ 
vision and need no guidance. Bather it prompts the question whether a 
reform in the discipline of such institutions, following perhaps along the 
lines of the well-known experiments in self-government already made in 
several delinquent colonies, might not obviate the necessity for social control 
by training the child to control himself. 

The misleading implications of quasi-scholastic tests have been exposed 
most transparently where I have followed up delmquents, juvenile and adult, 
after their emergence from the prison or remand home and on their 
resumption of ordinary life. In anything remmispent of a lesson they 
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participate reluctantly, and fail outriglit But challenge them with a problem 
that appeals to their interest—some logical puzzle, disguised, it may be, as a 
brief deteotive story about an unsolved crime then they will accomphsh 
intellectual feats two or three years above the standard they exhibit in tests 
more academic. Dexterity, not only in carrying out their crimes, but also 
m managing their everyday affairs, acquits the majority of them of any 
suspicion of mental deficiency in the narrower sense. They may be sobolastio- 
ally backward , they may be emotionally unstable ; they may be morally 
unsound • in general intelhgence they are not defective.' 

I would not, however, deny that, unrecognised and unprovided for, 
mental deficiency is a grave and genuine source of crime. For example, 
among repeated offenders, and particularly among female offenders,'^ntelh- 
gence is, as a rule, of a decidedly low grade, and, on occasion, without a 
doubt deficient But in the causation of juvenile dehnquency—so often 
itself a transitory and even natural phenomenon—the share contributed by 
mental defect has unquestionably been magnified by those who, trusting 
so exclusively to the Bmet-Simon scale, have ignored the factors which 
depreciate its results, and have adopted without criticism or misgiving the 
line of demarcation as currently proposed. ’ 

8 . THE INFLUENCE OF SEX AND SOCIAL STATUS. 

Differences in General Ability due to Social Status 

Among the ordinary schools tested in my general investigation stand 
two that were selected as representing opposite extremes of the social scale.* 
Both belong to the borough chosen for my previous survey of educational 
abilities. One is attended by pupils drawn from farmhes that in social status 
rank among the beat of those sending cluldren to elementary schools. The 
other IS situated in one of the meanest of the overcrowded slums that cluster 
about the great railway termim In Charles Booth’s map of London poverty 
the streets from which the latter is recruited are marked as of the lowest 
types—“very poor ’’ and " criminal.'’ Those characteristics thoy rtill pre- 

(^) To this nil unlntentlODal parnllel raar be found In the atatemente of dliferent Americans ivorklns In 
the same institution At the Kew York State Iteforraatory for Women, Bedford mils, several studies have 
been made by various Invcsllsatora uslug various methods One examiner, uslns tbe B'net scale, reports 
that practically all the Inmates were feebleminded , others. usLinc only case hletories and reooida obtained 
from teachers and attendants, report that but 13 to 20 per cent appear mentally deficient 

(‘) The average mental ratio of the boys was 88 3, of the girls 82 0 

(•) In the causation of juvcmle delinciuency (as I endeavour to show in a series of articles In the 
J Sxp Pedagogy, VI, 1, pp 1 e£ seg ) the preponderant psychological factors are, as a rule, not intel* 
lectual but emotional, not mental deficiency as revealed by tests, but repressed complexes (on a basis 
of temperamental instability) revealed by observation and analysis. 

(*) In an inauiry earned out, with the assistance of Miss V 0 telling, for the Vocational Section 
of the Kational Institute of Industrial Psychology, I endeavoured to assess the average level of intelli¬ 
gence in different occupational classes for adults the mental ratios ranged ftom about 83 for unskilled 
workers to 154 for higher professional classes , and for children of these parents ftom about 91 to 120 
In an analysis of birth-rates for London boroughs (" The Relation of Fertility to Social Status," 1006) 
David Heron has shown that there is a marked correlation between low social class and high birth-rate 
which has rapidly increased during the past 50 years Our figures confirm this , and suggest that the 
correlation between low intelligence and high birth-rate la still more striking The average size of the 
family for children m special m d schools la nearly 6 0, for the dull and backward, 43, for central 
school chlldron, 2 9 , and for scholarship winners, 2-6 Further evidence is reaulrcd to reveal how far 
the low intellectual performances of the poorer groups have been affected by their overcrowded homes, 
and how far the overcrowded home Is itself an effect of the low IntelUgonoe and foresight of the parents 
If, as I believe, the differences In test-results are in port the result of differences in general Intelligence 
and if (as I have endeavoured to argue elsewhere) general Intelligenoe as the psychologist understands 
it Is an inheritable eharaeterlstlc, then It would seem to follow that the relatively high multiplication 
of tho less intelligent may have far-reaohlng conseauences But this Is hardly a problem to be discussed 
here; and in any ease urgontlv demands mueh further research (of Eugenics Semew, " The Inheritance 
of Mental Charaotcrlsties,” TV , pp 1-33, and other papers) 
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serve. In social status, therefore, the two schools may be received as 
typifying the best and the worst from a representative borough 

The results secured at either school are shown m Figure 26 and Table 
XXV Figure 26 shows the average number of tests passed at each age in 
the “ superior ” and in the “ poor ” school respectively, and, for comparison, 
the averages obtained from the whole population The “ superior ” school 
IB nearly a year ahead of the general average (till the brighter pupils are 
transferred) , the “ poor ” school more than a year behmd 
mental years (columns 4 and 6). 


TABLE XXV 

Differences due to Social Status 


Chronological | 

Age 

Average Number of 
Tests passed | 

1 Average Mental 

Age 

Superior 
School ! 

Poor 

School 

Superior 

School 

Poor 

School 

7 - 

44 4 

31 2 

8 9 

6 1 

8- . 

48 6 

36 3 

10 1 

7-2 

9 - 

61 0 

42 6 

10 0 

8 4 

10- . 

64 3 

46 8 

11 3 

9 6 

11 - 

56 2 

60 4 

12’1 

10 3 

12 - 

67 6 

52 9 

12 8 

11 0 

13 - 

69 3 

55 2 

13 7 

11 7 

14- 

CO 5 

54-8 

14 2 

11 6 


In other Reports'’ I have commented on the correlation of the size of the 
family -with both low mtelligenoe and low social class When the two are 
oombmed, the results are still more striking From Table XIXVI. it will be 
seen that at the “ poor ” school the number of children m the family is nearly 
double the number at the better type of school. This incidentally must tend 
to impose a still harder strain on pupils recrmted from the poorer classes. 

TABLE XXVI. 


Home Conditions of Children attending Schools of Median, 
Poorest, and Best Social Status 



Poorest 

School 

Median 

School 

Best 

School 

Average rveekly pre-war income 

26 4 5 

37'3a 

40 G 8, 

Average Bumber of children 




h-vung at home 

6-2 

4 1 

2 9 

Average number of rooms m 




home 

2 3 

3 4 

4 7 

Average weekly rent 

6 8s 

10 1 B 

12 8 a. 


The backwardness of the “ poor ” school is likewise most obvious when the 
children emerge from the infants’ department It is, apparently, m early 
childhood that their minds wear most lasibly the sharp impress of their 
parents’ poverty. Even by the age of six or seven the difference has doubt¬ 
less already decreased It contmues to dwmdle, as the table shows, imtil 
the age of twelve. But durmg the last two or three years it once more 
becomes peculiarly large This final decadence may be referred to several 

(') Cf " Preliminary Report on a Survey of the School Population of a Typical Loudon Borough " 
(1916), also Reporta of later aurveys to bo laaued ahortiy 
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factors. Among the ill-to-do some reach early their limit of growth ; others 
mature late. Many of the brightest, too, leave for work at an age undulj 
young But, above all things, for children from the lower social strata the 
harder literary tests must lie for ever beyotid their cultural horizon 

Averages, particularly those like the above derived from different 
individuals for different ages, obscure one important fact, which reveals 
Itself not infrequently among the poorer children, when year aftei year 
the same individuals are traced and retested. This is the phenomenon 
of deferred development It is a feature akin to that of “ latent normality,” 
which, as we have seen, is fiom time to tune observable in higher grade 
defectives. Among the children of the alums, while most reach early what 
might be called their point of educational saturation, and perhaps touch 
their utmost limit of mental growth before their physical giowth is half- 
completed, a few, on the other hand, commence again to develop with an 
exceptional speed at an age unusually delayed. They enjoy, as it were, a 
St. Martin’s summer , and expand even more rapidly than in their natural 
spring. Towards the end of their school career many seem in a fair W'ay 
to retrieve their previous letardation 

Emily G , for example, who lives with seven other persons in a couple of 
rooms in ope of the meanest streets of a poveity-stricken area, was promoted 
to the senior school at the age of as a small and backward child with a 
mental age of only 0 3, a ratio, therefore, of only 82 per cent. During the 
next two years she made rapid progress , and at the age of 9^ had a ratio 
of 96 per cent She then entered hei chrysal:is By the age of 1 IjW she had 
mad© barely half a year’s progress. Her mental ratio was now only 84 per 
cent Soon after this date she seemed suddenly to emerge , at 13x5 had 
a mental ratio of over 100 per cent, and was among the brightest in her year 
A second girl in another school from an even poorer home, whose mental 
ratio before the age of twelve had never touched 90 per cent and had ap¬ 
peared during the preceding two years to be diminishing, showed unex¬ 
pectedly, when re-examined at the age of fourteen, an ability in various 
tests of intelligence approximating to that of an average child in a central 
school, although, of course, in scholastic tests, particularly in her knowledge 
of the higher rules of arithmetic she was far below. 

These cases, though exceptional, are by no means rare. It is among 
girls of the humbler classes that this late acceleration most frequently 
affects my tests. With boys the slower onset of puberty, and the added 
stimulus of freedom, fresh work, and the earning of a wage, that comes 
upon them when they change from pupils into workmen, place the date of 
their final mental spurt just beyond the period of school life 

That children of better social status succeed better with the Binet- 
Simon scale is not necessarily an objection to that scale ; nor is it neces¬ 
sarily a ground for constructing separate norms for, by birth as well as by 
home training, children who are superior in social status may be equally 
superior in general ability. Conversely, if a oluld proves defective according 
to a scale that is otherwise authentic, the mere fact that his family is poor 
and his dwelhng a hovel does not of itself condone his deficiency His 
parents’ home may be mean precisely because their hereditary mteUigence 
IS mean. Whether poverty and its accompaniments affect the child’s per¬ 
formances in any direct fashion—whether, for example, in the Binet-Simon 
tests a child that inherits an abundance of natural ability may be handicapped 
through a lack of cultural opportunities—is a further and a separate issue. 
It is a recurrent problem which we cannot hope finally to solve until we 
have also analysed the differing effect of social status upon the individual 
testa, considered one by one. 
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Differences in General Ability due to Sex. 

The averages for the two sexes are shown in Table XXVII, both in 
terms of tests (columns 2 and 3) and in terms of mental age (columns 4 and 5). 
At almost every age the girls outstrip the boys Their superiority, however, 
IB a very modest one On an average the girls appear advanced by about three- 
tenths of a year. The difference swells to a maximum about the age of six 
or seven , at ten it is reversed in favour of the boys ; but their recovery is 
transient, towards fourteen the superiority of the girls is again visibly 
mounting. Many have seen in such figures a sign that the feminine sex 
matures precociously, and the suggestion is doubtless partly true, since a 
slight pubertal superiority of girls is also observable m other scales It would, 
however, be hard to disprove that the difference may be due largely to the 
general preponderance of hterary and verbal exercises throughout the range 
of tests and to the heightened preponderance of such exercises about the ages 
quoted : a hngmstic bias would favour a linguistic sex In tables got with 
other tests the differences from year to year of mental growth are less con¬ 
sistently maintained • the two sexes, indeed, seem during their intellectual 
progress to be playing a sort of statistical leap-frog, now one up, now the 
other, throughout their whole school course. Even here, rarely, if ever, do 
the differences of boys and girls reach the equivalent of half a year Hence, 
to compile age-norms for the two sexes separately seems hardly needful. 


TABLE XXVII. 

Differences due to Bex 


Chronological 

Age 

Average Number of 
Teats Passed 

Average Mental 

Age 

Boys 

Girls 

Boys 

Girls 

3 - 

6 6 

9 6 

3 2 

3 8 

4 - 

14 8 

16 9 

4 5 

4-7 

6 - 

22 2 

26-6 

6 3 

5 7 

6 - 

31 5 

33 9 

6-2 

6 8 

7 - . 

36 8 

39 4 

7 3 

7-8 

8- 

42 5 

43 8 

8 4 

8 7 

9 - 

46 8 

46 7 

9-2 

9 G 

10- . 

61 G 

49 3 

10 7 

10-4 

11 - 

64 2 

64 7 

11 4 

11 5 

12- 

65-8 

66 7 

12 0 

12 4 

13- 

67 7 

68 3 

12 9 

13 3 

14- 

58 8 

60 5 

13 5 

14 3 


Influence of Sodal Status upon the Individual Tests. 

In the tests considered singly the varying effects of sex and social status 
provide problems far more curious and instructive than these gross differ¬ 
ences found in the general age-averages with the test-senes as a whole 

If there were no special pecuharities m any of the tests, favourmg the 
special abilities, mterests, or experiences of either sex, then the correlation 
between the orders of difficulty for the two sexes should be perfect, or at any 
rate the correlations of the boys with the girls should be on the average at 
least as high as the correlations of the boys with each other, or of the girls 
with each other And the same would hold true of social classes Indeed, as 
I have shown elsewhere, m theory a correlational approach provides the best 
statistical technique for a study of such problems. But m a prehmmary 
review we can reach pretty much the same results by the simpler and more 
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intelligible method of finding the average order for each of the groups to be 
compared (see Appendix V to Memorandum III) 

As before, social influences may be examined first To elicit the varia¬ 
tions m their incidence, I have calculated separately the number of children 
passing each test at schools attended respectively by children m better 
social circumstances and by children less fortunately placed For both 
extremes a pair of schools have been selected—the two best and the two 
worst m these particulars The differences between the rankings for “ poor ” 
and “ superior ” schools are given m the first column of figures in Table 
XXVIII 


TABLE XXVIII. 

Differences vn, Order of Difficulty for Children differing in Social Status 

or in Sex 

(The -)- sign indicates that a test is relatively easier for children of superior 
social status and for girls 

The — sign mdicates that a test is relatively easier for childi’en of inferior 
social status and for boys ) 


Test 

Differences 
m Order 

Test. 

Differences 
m Order 

Social 

Status 

Sex 

Social 

Status 

Sex 

Picture (Interpretation) 

+ a 

- 1 

Differences (King, 

0 

- 1 

60 Words 

+ 6 

— 6 

President) 



Reading (2 Facts) 

4-5 

4-6 

Months 

0 

- 1 

Dictation 

4- 5 

4-6 

Mommg and Afternoon 

0 

- 1 

16 Syllables 

4-4 

4-9 

13 Pennies 

0 

— 2 

Reading (6 Facts) 

4-4 

4-6 

3 Numbers 

-1 

4- 3 

Differences (Abstract) 

-f-4 

4-2 

4 Numbers 

— 1 

-f-2 

Sentence Building (1) 

4-4 

4-2 

7 Numbers 

— 1 

4-2 

Picture (Description) 

4-4 

-bl 

Sex 

— 1 

- U 

Transcription 

4-3 

4-4 

2 Numbers 

— 1 

- 2 

Age 

4-3 

4-1 

Differences (Concrete) 

— 1 

- 2 

4 Colours 

“h 2 

4-6 

Absurdities 

-1 

- 2 

26 Syllables 

4-2 

4-3 

Diamond 

-1 

- 3 

Definition (Class) 

-r 3 

4-3 

Square 

— 1 

- 5 

Re-Statement 

2 

4- 2^ 

5 Numbers 

- 2 

-b3 

3 Rhymes 

4-2 

4-2 

Reversed Triangle 

— 2 

4-2 

Sentence Building {2) 

4-2 

4-2 

Naming 

— 2 

4-1 

Mixed Sentences 

4-2 

4-2 

Easy Questions 

— 2 

- I 

Definition (Use) 

4-2 

4-2 

Date 

_2 

- 1 

Definition (Abstract) 

4-2 

4-1 

Missmg Features 

— 2 

-H 

Bays of Week 

4-2 

4-1 

Folded Paper 

— 2 


Surname 

4-2 

0 

2 Weights 

- 2 

— 4 

10 Syllables 

4-1 

4-3 

Difficult Questions 

— 3 

- 1 

4 Pennies 

4-1 


4 Coins 

— 3 

-3 

Tingera 

4-1 

4-2 

Triple Order 

-3i 

- 5 

6 Syllables 

4-1 

4" 1 

Change 

- 4 

- 2 

Picture (Enumeration) 

4-1 

- 1 

Divided Card 

— 4 

— 4 

Count 20 to 1 

4- 1 

— 3 

Memory Drawing 

— 4 

- 4 

Right and Left 

4-1 


6 Weights 

— 4 

- S 

Comparing Faces 

+ i 

-f- 2 

9 Coins 

— 6 

- 4 

6 Numbers 

0 

4-3 

Pence and Halfpence 

— 6 

- 6 

Pointing 

0 

- i 

Problems 

— 6 

- 3 

2 Lines . 

0 

- i 

Suggestion 

— 10 

- 7 
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The differences are in some oases profound. Thus, “ suggestion ” ranked, 
on an average, fifty-first in the “ poor ” schools and sixty-first in the 
“ superioi ” schools—a difference of ten places A difference so large might 
easily cause the test to appear as an X -year test (rather a hard one, no 
doubt) in the former school, and a XlV.-year (rather an easy one, no doubt) 
in the latter school >■ 

A compaiison of the differences suggests certain special factors, of ability 
or of experience, that in some degree seem to distinguish children ftoin 
different social classes The scale of the tests, with its manj- -sided, variegated 
features, casts soarchmg rays upon the mental heterogeneity with which, in 
training children from diverse homos, the teacher has to cope 

'ihe tests which prove relatively easier for children of “ superior ” social 
class fall principally into the following broad groups- (1) Tests requiring 
hnguistic facihty, particularly those that depend upon a wide vocabulary— 
e g., giving sixty disconnected words in tliree minutes, building one (or two) 
sentences to contain three given words, finding rhymes, defining and diffei- 
entiating between abstract terms, describing or mterpieting pictures, defining 
conciete terms, and summarising a plulo&ophieal paraguapli (2) Scholastic 
tests, especially tests m hterary sub 3 ects—e g , the two reading tests, dicta¬ 
tion and transcription (3) Memory tests requiring the repetition of sentences— 
6 g , six, ten, sixteen, and twenty-six syllables (Memory tests requiring the 
repetition of meaningless numbers show small differences in favour, if at all, 
of the “poor” schools.) (4) Tests depending upon items of information 
imparted during early life in a cultured home— e g., surname, age, four 
colours, number of flngeis, w-eekdays, light and loft. In all tests of tho fore¬ 
going types supciionty may bo much enhanced vhoie the child is tho only 
child or the youngest child of an educated family. 

Por the pooler children tests in tho followang catcgoiies prove relatively 
easier (1) Testa depending upon famiharity with money —e g , naming the 
four commonest coins, and later naming the nine commonest, adding pennies 
and halfpennies, and giving change. (2) Tests perceptual rather than con¬ 
ceptual in character, especially where manual activity is also introduced 
namely, the drawing tests—e g , memory drawing, possibly drawing the square 
and diamond , the weight tests , reconstructing the divided card, and per¬ 
haps naming common objects, as a Icnife, key, and penny (3) The 
more practical tests geneially— eg., performing a triple errand—together 
with those tests winch depend upon practical everyday knowledge— e.g , the 
easy and difficult questions and the “ prolilenis " (4) Tests depending upon 

critical shiewdness— e g , noting absuidities, resisting suggestion 

This analysis, though suggestive in results, is but tentative m aim. 
Figures obtained from a few schools only n ust not bo pressed. Moreover, 
if one item in the list raiilcs as i datively oader, this automatically involves 
an apparent increase in the relative difficulty presented by others To seek 
a reason, therefore, for every tost displaced would bo hazardous and lash. 
The dominant conclusion that emerges from the differences observable is 
this : It IS an absolute ^mposs^b^hty to find for the tests an order of difficulty, 
fixed and universal, which shall be the same^ for schools of every type and for 
children of every class Confining liis verification to a single school, an investi¬ 
gator might easily conjecture that the order heie pubhshed is flagrantly in 
error, and leadily convince himself that certain tests should be transplanted 
to othei years The surmise would be but partly true. Success and failure 
hinge ujion a vast array of varying factors, a multiplicity from which sex and 

(^) The shrewd slum child unblushlnglj recognises that the examiner is setting a trap for him The 
child ol nicer manners hardly entertains such a suspicion, and conscientiously searches for minute differences 
often his mistakes have nothing to do with the %dU flxe, which Bmet expected to be tho chief source of error 
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social status ara but a pair of instances , so that every senatioti of the testa 
IS bound to be in some measure arbitrary. Its vahdity increases only with the 
number and the variety of the specific cases on which it rests. Every 
arrangement, therefore, must be relative, none final. 

Influence of Sex upon the Individual Tests. 

Eor the two sexes the comparative difficulty of the several teats differs 
in a hke fashion, bub to a narrower extent. In the second column of figures 
shown in Table XXVII. the difierencea between the orders for boys and 
girls respectively are presented upon the same principles as before A plus 
sign means that a test is relatively easier for the girls , a minus sign, that it is 
easier, or at least relatively easier, for the boys. Only those schools have 
been included from which both departments were exammed Between tests 
which are easier for girls and those which are easier for children of a better 
social class there appears a singular parallel. One ground doubtless for the 
analogy is to be discovered in a similarity of external conditions, in the 
resemblance between the environment and life-history of girls as contrasted 
with boys, upon the one hand, and the environment and llfo-history of 
children from superior homes as contrasted with children less happily cir¬ 
cumstanced, upon the other hand Shelteied, supervised, detained at home, 
girls, hke children of the better classes, inclme to sedentary lives and engage 
in literary pursuits ; and, like those children, they consequently excel in 
linguistic work and conversational activities. Boys, hke children of both 
sexes in the slums, have more to do with practical, perceptual, out-of-door 
pursuits. They are sent to shops with money. They are allowed to play and 
wander in the streets They are encouraged to handle tools—^to construct 
toys for amusement and articles for use. No wonder that—^like the poorer 
child, whose lot in life for the present restricts him, and for the future destmes 
him, to menial tasks and manual labour—boys grow more ready with hand 
and eye than with tongue or pen. 

For the weight test and for the easier drawing tests (where the boys are 
superior), for the tests of reading, colours, memory for syllables (where the 
girls are superior), the divergences between the figures from opposite sexes 
are even more pronounced than the divergences between the figures from 
opposite social classes. Here the parallebsm is most apparent. Yet there 
are exceptions. In memory for numbers—a type of test in which children 
from the more comfortable social classes are not conspicuously successful— 
the girls excel. In the picture tests, on the other hand, they exhibit a pre¬ 
eminence neither so marked nor so consistent as that displayed by the 
children of better social status. In similar fashion a few anomalies may be 
discovered among the performances of the boys. They do well, for example, 
not only in the money tests, where the poorer children likewise fare to 
advantage, but also m the tests of countmg, where the poorer children 
figure ill. 

Except in the infanta’ schools, and in one “mixed” school for junior 
children, the boys and girls thus tested have been educated in separate 
departments. Many of the differences—especially where such scholastic pro¬ 
cesses as reading, spelling, drawing, and arithmetic are involved—are but 
reflections of corresponding differences in the curricula ; they are due, not to 
inherent nature, but to social environment. The partial parallelism between 
sex and social differences points also to a similar cause. It hints that in both 
cases the special oharaotenstics are in a large measure acquired rather than in¬ 
born In “ mixed ” schools, where the boys and girls have been educated side 
by side amongst others, in the jumor special (M.D.) sohoqls themselves—such 
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differencea are by no means easy to demonstrate, though even here a few 
deeper sex-peouhar’ties, as in memory and the recognition of colours and 
coins, seem not infrequently to recur. 

It 13 instructive to test the foregoing differences by the statistical method 
of association ^ Table XXIX. shows the values of the “ coefScient of 
colhgation " foi all those testa that yield a reliable figure—a figure, that is, 
whose magmtude is at least three times its probable error Numerous other 
testa yield figures positive but smaller, winch, ]udged by their relation to 
the probable error, are presumably significant, though not imphoitly to be 
trusted 

A plus sign indicates a positive association between tested ability upon 
the one hand, and either superior status or feminine sex—which, if any, is 
the superior sex in the Binet tests— ipon the other. A minus sign indicates 
a negative association, that is to .say, a superiority in the tests on the side 
of the boys, or of the poorer schools For the sex-differences the probable 
enors range for the most part between ±-02 and ± 04, according to the size 
of the coefficient , for the social differences they are, with coefficients of the 
same size, about twice as large 


TABLE XXIX. 


Aasocuihon between Tests and Differences in Sex 
and Social Status 


Teat 

OocfflclCQts ot Conization (w) 

Intelligence and 
SootsI Status 

IntUllgenoe 
and bex 

Readmg (2 Facts) 

+ 

28 

+ 

18 

Dictation 

+ 

28 

+ 

09 

60 Words m 3 Minutes 

+ 

22 

+ 

13 

Readmg (6 Facts) 

+ 

24 

+ 

11 

2G Syllables . 

H- 

•18 

+ 

15 

4 Colours 

-h 

18 

+ 

•12 

Sentence Building (1) 

-f 

20 

+ 

08 

Picture (Interpretation) 

-h 

23 

+ 

02 

Memory Drawing . 

+ 

11 

— 

10 

Pennies and Halfpennies 

+ 

10 

— 

13 

9 Coins 

+ 

05 

— 

11 

6 Weights 

-h 

03 

— 

12 

Suggestion 

— 

13 

*— 

21 


The table, where it quotes a test, confirms the differences already ehoited 
by the method of rank comparison. Where it omits a test, it warns the 
readei that the conclusions which the differences in rank then prompted are 
not irrefragably proved Sharpest and surest are the differences that arise 
between tests associated with the feminine sex positively and tests associated 
with it negatively With superior status but one test is negatively associated, 
namely, suggestion. In suggestion, and in suggestion alone, the poorer 
children commit fewer errors, both relatively and absolutely, than the 
childien in happier circumstances. With this one exception, throughout 
the senes of tests, whether specified m the table or not, there is to be traced 
an association, unobscnre and unequivocal, between social status and tested 
ability This was inevitable As we have seen, the poor children lag by 

(^) For a brief explanation of this method and of the coefficient of colligation, see Appendix II, p 220. 
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on6 or two years behind those of superior social status. Between social 
status and intelligence the average coefficient of association is, for the whole 
set of tests, + 16 Accordingly, m examining the varying incidence of 
social factors for the tests separately, the pertinent figure is not the absolute 
magmtude of the coefficient, but its divergence above or below this value 
of + 15. The positive coefficient of + -10, exliibited in the first column 
by “pennies and halfpennies,” proves, it is true, that actually the better-class 
children succeed better at this test than the poorer , but its smallness also 
imphes—and this is its leal bearing and significance—that relatively they 
do not succeed as well with it as they do with most of the other tests. With 
reading, and the seven teats that follow, they succeed disproportionately 
and doubly well So used, the colbgation coefficient flings into brighter 
relief the more prominent of the distinctions already foieshadowed by the 
method of rank-differonces , and guarantees their validity. 

Taking them nil in all, however, we may, 1 think, with justice infer 
that the variations in the influence of sex and in that of social status are, 
when nieasuied m this way, neither many in number nor profound in degree 
Tests, indeed, like those cited m Table XXIX exemplify the type of mental 
process that may well bo abandoned in framing a scale intended to apply 
indifferently to both sexes and to all classes.But they are exceptional. 
Sex differences and social differences exist, of course, within the mind as 
well as witliout it in character, in interests, and in emotional disposition 
girls differ much from boys , and m the absolute level of general intelligence, 
as a whole, children of better homes excel children from pooler But, in 
the relative development of intellectual capacities, considered specifically 
one by one, girls and boys, children from better homes and children from 
poorer, diverge, the one group from the other group, in but a few stray in¬ 
stances and then to but a nairow or negligible exteiit Such group-differences 
as can at these points be detected appear dwarfed and swamped by con- 
tiast with the immensity of individual differences That a scale of universal 
applicability, so far as sex and social status are concerned, is no impracticable 
chuneia, seems evident Even upon the Binet-Simon tests these two con¬ 
ditions exert nothing like the influence maintained by the factors studied 
previously—educational attainment, and general goodwill 

Shght and slender as they are, however, the nature oi the differences 
illuminates their origin It confirms our previous suspicion Facility in 
reading, counting, spelling, m the reckoning of money, m the use of w'ords— 
these and the other special aptitudes enumerated are just such qualities as 
might be deduced from the peculiar environment and the pecubar traditions 
amid which the two sexes and the two social groups respectively live and move. 
If, then, the specific superiority is in either case not inherent but super¬ 
imposed, may not tlie geneial superiority shown by the better-class children 
bo also acquired rather than hereditary ? Does it not emanate from en¬ 
vironmental advantages quite as much as from talent inborn ? 

In a valid measure of pure intelligence accidents of opportunity should 
have no weight Hence, if these conjectures be well grounded, we should 
be forced to concede a large allowance to tho poorer child before we permit 
ourselves to accept his weak performance as the sign and seal of mental 

(') It may lie noted that several of the tests enumerated In Table XXIX follou closely one upon the 
other in the final order of dilllculty already accepted (Table III) Finding sixty words in three minutes and 
sentence building (one sentence) are both tests for age XI and are both specially easy for girls and children 
o( superior social statu-s Both are linguistic tests The three tests that follow in age XII have also the 
same linguistic character Dictation and reading (two Facte), again, are similar and adjacent tests neuce, 
at these two levels hoys and poor children are alike somewhat unfavourably handicapped Conversely, the 
fact that both the tests for age XIII and two out of three of those for age X are relatively easy for boys 
and for poor children, makes these levels relatively harder for girls and children of superior status to surmount 
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defect. And although, with its strict justice tempered thus by merciful con¬ 
cessions, we may provisionally rely upon the Binet-Simon scale, we should 
yet spare no effort to construct a scheme that shall be immune to environ¬ 
mental agencies, and no longer prejudiced by the lack of a prosperous history 
or the want of a cultured home. 


9 . THE DIAGNOSTIC VALVE OF TUB TESTS. 

The Validity of the Scale as a Whole. 

The veracity of the scale for the diagnosis of intelligence forms a prob¬ 
lem that is fundamental. It is a problem upon which few direct observa¬ 
tions have as yet been pubhshed. How closely does the estimate of a child’s 
intelligence, when measured by the scale as a whole, tally with vhat is 
known from prolonged and independent experience ? How effectively does 
each single test, by the successes or the failures it induces, chsciimmate 
between high and low degrees of intelhgence ’ Do the sever-al tests differ 
widely from each other m such effectiveness ’ If they do so differ, which 
items are the most effective of all, and which if any, are woithless ^ These are 
vital issues, questions upon which, strangely enough, nxpoiimentnl evidence 
IS still scarce and scanty 

How far, in the first place, do the pronouncements of the scale m its 
entirety agree with the best judgments available from some independent 
'ource of admitted value ’ 

There is no standard of compaiison which can surpass or supersede the 
considered estimate of an observant teacher, working daily with the individual 
children over a period of several months or years This is the criterion 
I have used In certain schools the class-teachors wore asked to rank the 
cluldren known to them in an order of general intelligence, oompihng separate 
lists for children in separate age-gioups General intelhgence was defined 
as inborn all-round mental ability In asking for estimates, emphasis was 
laid upon two facts first, that practical out-of-school common sense should 
be weighed quite as attentively as scholastic abihty ; and, secondly, that 
proper discount should be allowed for age In grafting together the lists 
from different classes for children belonging to the same age-group some 
trouble was experienced In theory it may be legitimate to assume that, 
at any rate among children born in the same year, every one in a higher 
standard is brighter than any one in a lower standard, no matter how low 
the former child may be placed witlun the high standard, no matter how 
high the latter child may be placed within the low In practice the rule 
has many exceptions. There exists much overlapping, however unjustifiable, 
even with children of tho same age-group Nevertheless, in the schools 
examined, a class-teacher could usually be found who had at some time or 
another been acquainted with all tho members to ho compared fiom separate 
class-lists, and who could, as it were, dovetail their names into a continuous 
order of merit. With her aid a single composite series was drafted , and 
the head-teacher was always good enough to check and rectify the final 
ranking 

Correlations with Intelligence among Normals. 

With such an order, the order furnished by the Binet-Simon scale was 
correlated by the usual method of rank-differences The average coefficients 
obtained from the different departments in the ordinary elementary schools 
are given in column 2 of Table XXX. For the senior children rankings 
were submitted from four departments. Each older age-group, therefore, 

U 
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comprises about two hundred children For groups of this number the 
probable error ranges from about ± 02 to ± 05. For children, under six 
the age-groups comprise barely sixty cases each The probable error here 
soars to the region of ± dO to ± 14. Hence, below this age the coefiioients 
afford but very rude approximations 

TABLE XXX. 


Correlations between Tests and Teachers’ Estimates 


Age 

0cdlnar7 Elcmentair Schools 

Special (M D.) Schools 

Tfrats 

Seasoning 

Tests 

Blnet Simon 

Tests 

3- . 

33 

_ 

_ 

4— . 

37 

— 

— 

6- . 

40 

— 

— 

6- 

56 

— 

65 

7- 

•71 

— 

70 

8- 

63 

— 

•77 

9- 

48 

— 

•68 

10- 

53 

78 

•6b 

11- 

67 

81 

62 

12- 

60 

•64 

49 

13- 

35 

•69 

•63 

14- 

41 

— 

• 64 


Correlations were obtained m a similar way for the children in the 
special schools (column 4 of Table XXX ). Here, owing to the small size 
of the groups, the probable errors are large throughout. They range, for all 
but the extreme ages, between ± 03 and ± -06. 

Among the normal children, the average correlation between the mental 
ages, as measured by the Binet-Siraon tests on the one hand, and the estimates 
of intelligence as given by the teachers on the other hand, amounts to barely 
•50. If the order for the tests is based upon mental retardation or intellectual 
ratio, instead of upon mental age, the coefficients change but httle. This is 
inevitable , since within one and the same group the chronological age for 
the several members vanes only within the latitude of twelve months. 
Possibly in certain schools and certain classes a slight and unavoidable in¬ 
accuracy in the teacher’s estimates has somewhat reduced the coefficients. 
This certainly has occurred among the infants. With infants, indeed, all 
tests and all estimates eire hound to bo more or less unsatisfactory. But, 
even with the most ample allowance for sources of error such as these, the 
scale can by no means arrogate over all other methods for measuring in- 
telhgence a sustained, indisputable supremacy As a control experiment 
certain reasoning tests—a revised version of the tests previously described 
by me under the title of Syllogistic Problems ^—were apphed to the same 
children, and the results correlated with the same observational estimates. 
These tests are suited for older children only But at every age available 
for comparison the correlations which they yield are higher than those fur- 
mshed by the Bmet scale They average -70 as contrasted with 61. With 
these age-groups, therefore, the teacher’s judgment, however inexact, cannot 
be impugned as the sole cause of the depreciation in the coefficients. If 
hia estimates are correct enough to admit a high correlation m the one 


{') J Exp Fed ,loc at, I, 2, p 101 Of. also Appendix IV , p 261 
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experiment, they cannot be so incorrect as to generate a low correlation in 
the other The inaccuracy lies not with the teacher, but with the test. Hence, 
with children in ordinary elementary schools, the Binet-Bimon tests, as tests of 
intelligence, prove but moderately successful. 

Correlation with Intelligence among Defectives. 

Among the defectives the correlations between Binet-Simon tests and 
teachers’ estimates rise, with one or two exceptions, to a much higher point. 
They average 62, as contrasted with 63—^the figure secured by averaging the 
coefficients obtained for the corresponding age-groups among the normals. 
Here, at least among the yomiger children, the results obtained by the 
Binet-Simon tests would compare not at all unfavourably with results 
obtained by other tests. 

Once again we may enqmre whether peculiarities in the estimates supplied 
by the teacher are not more responsible than pecuhanties in the estimates 
supphed by the tests. Do not the high correlations among the defectives 
suggest that here the teacheis’ estimates may be singularly dependable, just 
as the low correlations among the normals hinted that there the teachers’ 
estimates might be at fault ? This is easily cheeked. By correlating the 
estimates of one teacher with that of a second we obtain a measure for the 
veracity of both. Accordingly, two independent estimates were, whenever 
possible, secured Curiously enough, the correlations between the teachers’ 
estimates—the “ rehabihty coefficients," as they are commonly termed— 
proved to be smaller in the special schools than in the ordinary. In the 
former they averaged '81, in the latter 89 So conspicuously do defectives 
differ the one from the other that it should seem, indeed, a facile task to 
rank them, yet those differences are themselves so anomalous, and affect 
vanous capacities in i anners so diverse,' that, unless the two judges view 
the children from an angle identically the same, large discrepancies in the 
judgments may be discovered, and larger deviations from the actual fact 
may very plausibly be suspected In any case, the superiority in the corre¬ 
lations among the defectives is too great to be credited simply to a superiority 
m the standard by which the test-results are tried. Hence, it may with 
some probabihty be inferred that as a test of intelligence the Binet-Simon 
scale IS more trustworthy with defectives than with normals. 

The efficiency of the tests differs at different points upon the scale to no 
small extent Bor normals the tests yield the most accurate measurements at 
the calendar ages of six, seven, and eight; for defectives at the mental ages 
of V., VI , and VII. The superior accuracy at these levels seems traceable 
rather to the number than to the intrinsic excellence of the tests allotted to 
these years With tests as with armies, where a few efficient units fail, a 
multitude of less efficient units may push home. At the ages of XI. and XTI 
the coefficients again increase Here it is, as will be shown later, that the 
tests which are inherently the most valuable happen to be placed The 
estimates appear least reliable in the middle of the scale, namely at ages IX and 
X,, and towards the extreme ends, namely, at ages II to V , and ages XIII, 
and XIV. 


The Validity of the Several Tests considered Singly. 

The geneial merits of the Binet-Simon method as a whole are no longer 
contested so hotly as once they were Most psychologists would concede to 
it a moderate utihty , few would allow that the earher pretensions had been 
vindicated to the full. The agreement has been reached, not so much by 


Of. Diaiributton and lUlaiion of EMtcattonal Abihtice, pp« 03 and 64 
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tangible figures and palpable results, as through the vague but cumulative 
impressions of a gieat and growing band of authoritative workers* The 
conclusions in the loregoing paragraphs bring but a fresh reinforcement to 
a view already prevailing Touching the collective value of the tests, there¬ 
fore, taken in their entirety* nothing need be added to what I have already 
urged elsewheic ^ 

The relati\e value, on the other hand, of each test-item opens up a 
new enquiry, an enquiry fai more complex m character, far more suggestive 
m results, and far more obscure in approach There is, m the whole pro¬ 
cession of le&earohes to which the Binet-Simon scale has given birth, no 
question at once so manifestly fundamental and yet so generally ignored. 

The Coefficient of Association. 

The method most effective for attacking this problem is not, at the 
outset, obvious With Billet's marking a single test yields no graded order 
The ehildien either pass or fail The commoner methods of calculating 
corielations arc, therefore, applicable no longer In technical language, the 
relationship is one of “ association ” rather than of “ correlation ” Accord¬ 
ingly, some lorm of “ association coefficient ’ alone seems to offer a fair 
measure of the correspondence to bo investigated 

The application of this concept is new'm psychology Already, however, 
we have seen minor occasions for its use In measuring the connection 
between delinquency and deficiency, between tested ability and sex or social 
status, Its convenience has become plain. But it is in estimating the efficiency 
of mental tests, particularly mental tests of the dilemma type, that such a 
coefficient IS most sorely wanted Here, therefore, a biief note may be 
inserted to explain its nature and possibilities in this regard 

Suppose, first, that no relationship of any kind obtains between superi¬ 
ority in intelligence and sucoes.s in tests We should then expect the same 
propoition of successes among the normal children as among the defective, 
and the same proportion of defective children among the successful as 
among the unsuccessful The degree of association would be zero Suiopose, 
llnWG^e^, that all the normal oluldren succeed, and all the defective children 
fail Then the association might bo regarded as complete Its most natural 
measuie would be + I The two cases are hypothetical limits. In practice 
we arc but rarely confronted with a complete correspondence , and never can 
w e be sure that it is completely absent Most frequently we encounter inter¬ 
mediate degrees. Here, therefore, intensity of association will be measured 
by a fraction, by an index varying between zero and unity Now, it is not 
sufficient to compare the percentage of defectives passing with the percentage 
of normals passing , and to treat the excess of the latter over the former as the 
measure of association This is evident upon reflection. Consider a specific 
case—a deficit of say 40 per cent, m the proportion of defectives passing 
The inference is that the test is satisfactory But such a figure would he 
far more significant where the proportion of normals passing was 99 per cent, 
{and that of defectives, therefore, 69 per cent ), or again where it was 41 per 
cent (and that of defectives, therefore, 1 per cent ), than where it had some 
intermediate value, say 70 per cent, (and that of defectives, therefore, 30 per 
cent ) ® A more technical mode of comparison, some method of weighting 

(^) HuoenitB Reiieu., July and April, 1014, “The Measurement of Intelligence by the Blnet Testa " 

I'J This fallacy is coniraitted In almost every one of the rare researches that have essayed comparisons 
UDOn thia point Measured by the coefficient described below, the association would be 60 in the first two 
cases and only 10 in the latter I haye said that the former case is more significant I am not sure that 
It would be more reliable In practice it Is always well to ayolU such extreme dichotomies 
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these different possibilities, la, therefore, needed. Por this purpose various 
formulse have been proposed The one 1 have found most serviceable is 
that devised by Mr Udny Yule, and termed by him the “ coeffioiont of 
colligation." This coefficient becomes identical 'with the difference between 
the pel cent ages of normals passing and defectives passing m one special case, 
the curious case of symmetry, where the sum of these two percentages is 
equal to ono hundred, and where the proportion of normals that pass is the 
same as the proportion of defectives that fail. If, for example, 70 per cent, 
of the noimals and 30 per cent, of the defectives pass, and, therefore, by 
symmetry, 30 per cent of the normals and 70 per cent, of the defectives fail, 
then 70 ramus 30, that is, 40, would be the ooeffloieiit of colligation. The 
condition of symmetiy is rare m practice; but theoretically it xno'vcs a con¬ 
venient one to adopt as a standard , and all other cases can by a little 
arithmetic be reduced to comparable terms The coefficient has thus a clear 
and concrete meaning , and the calculation is simple.^ 

By this method, then, the diagnostic value ot each test may be gauged. 
The test may be exaimncd from tliree iioints of view first, its aocuiacy in 
distinguislung defectives from normals , secondly, its accuracy m chstin- 
guishing blighter childien from duller among normals , and, thirdly, its 
accuracy in distinguislung the less deficient from the muie deficient among 
defectives 

The Diagnosis of Defectives as Distinguished from Normals. 

xiie object foi which the Binet-Simon siale was originally contmed, the 
purpose for w'hich it has been, most commonly used, is the disci munai ion of 
the defective from the normal child This i>, its puiiic lumtiun. How 
effectively does oaoli test contribute to this aim ? The question can be 
answered by a comparison of the data rccordc d m Tables iJ 1 and IV Take, 
for example, the dictation test—the test whidi, judged by iank-diffeienoes,“ 
appeared relatively the hardest for the ddoctives. In the special scliools 
only 18 2 per cent passed this tdst In the orchnary sihoult, 88 1 per (cut 
of the ohildien of tho same ages passed this test “ Calculated as described 
above, the coefficient of colligation IS + 71 Its piuport, loughly exj)ie.ssed, 
is that, other factois such as age being presumed to be equal, there is u 
reasonably high probability that, of two children thus tested, ono lading 
and the other passing, the one who fails is defective, and tho ono who passes 
is normal For one sohtary test, therefore, tho differentiation so fuiiiishtd 
must be acknowiedged as faiily refined 

The coefficients computed in this way for the several tests are exlubited 
in Table XXXI. In that table the fmst column of figures may be accepted 
aa measui'ing the efficacy with which any given test sifts and sepaiates tlie 
children into normal and defective Tests assigned to the first three and 
last tliree age-groups (III , IV , and V —XIV , XV , and XVI ) do not lend 
themselves to this method of calculation, since, between the ages considered, 
the former are passed by practically all the genuine normals, and the latter 
by no genuine defectives ‘ 

(*) ct p 229 As Tabic XXXI shows, when obtained from tho aelccted group only, such <o- 
eBlcients should be coireot d 1)5 Pearson’s formula (-) Page 15D, above 

lb In either case the average cited is the average of the percentages for the several age groups—those 
given In the body of the tabie—not the percentage based on the total of the actuaf number passing at rach 
age, The latter would giv e undue weight to the largest age group in either set of schools 

(*) As one or other of the proportions approximates either to 100 per cent or to zero, the possibllit) of error 
rapidly increases , and the cociiiclent, which then tends to be higli. is apt to be lllusori This occurs in cases 
of two kinds Ptrst, with tests so easy that the nonnais from the comparable age groups ail pas- exet pt 
for one or two accidental failures and. secondly, with tests so hard that special school children all fail lxlc; t 
for one or two accidental succeases The acoidents may be due to the presence in the special scho'ila of a 
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For the tests included in the table the average degree of association 
is 54. The figure imphes that, on an average, for any given test, if the 
proportion of normals failing were the same as the proportion of defectives 
pasvsing, then of the failures 77 per cent., or about three-quarters, would be 
defective, and the remainder normal. • This is but a moderately good result. 
On referring to the detailed figures it is plain that many of the indvuid/ml 
tests are of comparatively little value In suggestion, 36 per cent.—more than 
one in three—of the failures would, under the above condition, come from 
the normal group Naming coins and months, describing and interpreting 
pictures, answering the easier practical questions, defining concrete terms by 
use, are somewhat surprisingly poor; tests which, like these, depend largely 
upon experionce apparently reveal intelligence only through a dim, dis¬ 
torting medium On the other hand, some of the linguistic tests seem to 
offer bright if broken glimpses of it, as through fragments of clear glass. 
Mixed sentences and rhymes, for example, and (though the coeffieients are 
here not so high as might have been expected) sentence-building, difficult 
questions and absurdities, provide, with older pupils, an excellent opportunity 
of watching the working of then minds Next to these, the scholastic tests— 
dictation and reading (two and six facts)—and the memory tests—sixteen 
syllables, five and seven numbers—appear definitely to mark off the ordinary 
from the special school childi'eii. But, as in many cases the defective 
children were originally nominated for special schools on the very grounds 
of incapacity for soholastio work, of general inability to learn, and as in some 
cases they were actually transferred after an exammation largely resembling 
the Binet-Simon method, the evidence thus elicited is hardly conclusive. 


Diagnosis of Intelligence among Defectives and among Normals. 

The problem of diagnostic value may be approached by two other paths. 
Smoe the children of the special schools range from high-grade imbeciles up 
to ability which is nearly average, the value of each test may he judged by 
the delicacy with which it distinguishes the duller defectives from the less 
dull And since the ordinary schools contain numerous children whose 
intelligence as tested differs httle, if at all, from that of many a so-called 
defective, a further corroboration may be sought in the accuracy with which 
each test discnmmates the dullest normals from the brighter. 

In either type of school the teacher’s ranking for inteUigence provides 
a standard of comparison To increase its rehabihty, particularly where 
sepoiate hsts for consecutive school classes were mortised together, the 
larger discrepancies between the original order and the order derived from 
the Binet-Simon scale in its entirety were closely sorutimsed and discussed 
in detail with the teachers. With, their assistance a revised order of merit 
was then constructed for comparison with the results supplied by each 
individual test. 


child nonnol In intelllsence. or to the presence in the elementary school ot n child either delectlve. but not 
yet trauBlerred, or possibly so nervous as to make Blips with teats he ahould pass With such extreme per- 
centasea the addition ot one or more ncoldeotol oasea wniaometimes reduce the coemoient by 10 or 20 per cent , 
their cUmluation would raise the coefflolenoy to unity, since, by tho deflnltion here adopted, when all the 
norroala pass or ail tho deteotlves tall the nsaociation is complete, resardless ot the proportions tailing or 
succeeding In the opposite group Bor these reasons the teats for the ages Bpeolfled in the text were omitted. 

rvtn it the diagnosis u ere valid only in one direction, tests reyealing such high nssoclations would he of 
inratlmable value, provided that the line between success and failure was natural and sure But that line 
IS both arbitrary and uncertain With tho Binot-SImon tests, as with most mental tests, there are in the 
actual pertoriuancca degrees ot success and degreoa ol failure Ot these the marking takes no account Tho 
division it drawa Is thus purely conventional A happy chance may tilt a borderline child into nominal 
success, and bad luck tip him into nominal failure 

(') Since 77-1100-77) ■= 64 
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TABLE XXXI. 


Coefficients of Colligation (m) between Success in Tests and 
Intelligence as Estimated by Teacher 


Teat 

Defectives 
and Kormaia 

Detectives 

NornialB. 

Sentences 

’80 

71 

58 

A bsuidities 

58 

04 

61 

JJiIfiCLilt Questions 

62 

52 

40 

tSentenco Binlduig (1) 

63 

48 

50 

3 Hhymes 

77 

— 

40 

Definition (Abstract) 

— 

— 

42 

Dictation 

71 

61 

31 

Memory Drawing 

•51 

58 

41 

Missing Features 

58 

47 

40 

Count 20 to 1 

53 

51 

43 

DiUeieiuies (Cancrete) 

60 

49 

47 

Reading (6 Facta) 

62 

49 

32 

Re-Statemont 

— 

— 

38 

GO Words 

62 

40 

39 

Transcription 

64 

49 

29 

Diamond 

64 

39 

37 

Definition (Class) 

60 

41 

39 

DifSorenoes (Abstract) 

— 

— 

37 

Penco and HaLtpence 

48 

48 

42 

Change 

43 

60 

44 

5 Weights 

•46 

47 

42 

16 Syllables 

62 

36 

36 

5 Numbers . 

64 

38 

31 

Bight and Left 

46 

47 

40 

26 Syllables 

— 

— 

•34 

Readmg (2 Pacts) 

65 

40 

29 

Sontonce Building (2) 

04 

43 

34 

4 Numbers . , 

61 

37 

34 

13 Pennies . 

61 

43 

•29 

Differenoes(K4ng,President) 

— 

— 

•32 

Problems 

68 

35 

• 26 

Triple Order 

6 Numbera 

48 

36 

33 

41 

36 

Fingers 

56 

•36 

28 

Picture (Interpretation) 

38 

40 

31 

Divided Card 

49 

39 

31 

0 Syllables 

— 

32 

• 32 

4 Pennies 

_ 

34 

31 

Reversed Triangle 

— 

— 

30 

Easy Questions 

32 

46 

30 

0 Coins 

32 

40 

31 

10 Syllables 

— 

33 

29 

Square 

— 

31 

30 

Folded Paper 

— 

— 

31 

4 Coins 

•50 

30 

23 

3 Numbers 

_ 

31 

27 

Definition (Use) 

43 

29 

29 

Comparing Faces 

— 

31 

26 

Days of Week 

57 

23 

20 

2 Numbers 

_ 

29 

25 

Picture (Description) 

46 

28 

24 

Date 

53 

19 

22 

2 Weights 

_ 

29 

24 

4 Colours 

_ 

33 

21 

Picture (Enumeration) 

— 

26 

25 

Mornmg and Afternoon 

— 

29 

23 

2 Lines 

_ 

27 

24 

4 Numbers 


27 

24 

Naming 

_ 

24 

25 

Pointing 

— 

24 

24 

Months 

•39 

22 

16 

Age 

_ 

26 

22 

Sex 

_ 

20 

23 

Surname 

_ 

26 

18 

Suggestion . 

-28 

18 

1' 
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On a cursory view the foregoing method for extracting a coefficient of 
association might seem to be inapphcable. An order of merit does not split 
a group into two distinct portions, as a test will divide it into those who 
succeed and those who do not. Each test, moreover, draws the hne of 
division at a different level—one may cut off ten per cent, another forty or 
fifty Even had the teachers been asked to bisect each age-group into bright 
and dull, the pomt of cleavage bemg determined once and for all, the mere 
fact that one tost cuts the group near the centre and another near the extreme 
end, wlule the teachers’ division remained constant, might alter the magni¬ 
tude of the coefficient quite apart from the merits of the test. To obviate 
these difficulties the following principle was adopted. The teachers’ list was 
divided into two sections , and for each test the division was made afresh. 
The point of separation was always chosen so that the brighter section con¬ 
tained, as nearly as possible, the same number of childien as had passed the 
test. Thus, if with a given test thirty children are successful out of sixty, 
complete association requires that these thirty shall be the top thirty in the 
teacher's list for intelligence. On this basis, and with those preliminaries, 
the colligation coefficient was, by the formula given above, computed for 
each age-group separately, and the several coefficients then averaged 

The average coefficients are shown for each test m the last two columns 
of Table XXXI, For all the msts attempted by both defectives and normals 
the grand averages are 37 and 32 respectively. Thus the agreement between 
test and teacher’s estimate proves somewhat closer among the defectives 
than among the normals. But, vnth the exception of ahsurd%ties and mixed 
sentences, the value of any single test, as a criterion of normal intelligence, proves 
singulaily low And, as was perhaps to have been piophesied, the brooder 
the grouping, the bettor the result with the primary division of the whole 
population into defectives and uoinials, the proportion of failui’os and 
successes shows a nicer oorrespondonco than with further separation of these 
two smallor and selected groups into more intelligent and less intelligent 
sub-diviiions 

Conclusions as to Relative Value of the Several Tests. 

In order of their efficiency, as revealed by each of the tluee coefficients, 
the several tests liave been ranked, ze-raiiked, and ranked again In Table 
XXXI they are airanged in the older fmnished by averaging the three 
gradings thus obtained. 

Judged in this way. suggestion, as a test of intolligenco, appears con¬ 
sistently worthless Many of the simple “gmieial information ” questions 
asked of the younger children—age, sex, auinarne, knowing featuies, common 
objects, colours, time of day, and date—^Iiave also but a nugatory value. 
Contrary to the predictions of many, the picture test, piized by Binet as 
one of his best, yields, in all thiee foriits, xndifferenb results Mere discrimma- 
tioii of p.iiis of linos, W'eights, or faces, and—at any rate, with normals 
memory for the shorter senes of numbers and for the days of the week and 
the months of the year, have likewise little to do with intelligence 

Of all the tests the most effective are absurdities and mixed sentences 
this result admiiably bears out the views of the nature of intelligence I have 
offered in previous reports There are perhaps some thuty more that can 
claim a moderately high validity To olassifyi the more satisfactory tests 
accordmg to their apparent psychological nature is a somewhat difficult task 
They look, to a casual glance, most heterogeneous In general, they number 
test s which necessitate neither m eie memorized knowledge nor yet mental 

(■) sou Union on a Pactot-Annlysib o( tlie Binet Tists, whew ll was showiTthiuthe apeoua 
iictois inllucncing the tests can only he eliminated by including tests of many dlftercnt kinds 
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capacity or skill of any simple kind, but rather the application of that laiow- 
ledge and the use of that skill m the solution of original problems Among the 
money tests, the more serviceable—adding pennies and halfpemues, and givmg 
change—^belong manifestly to this type So, too, counting backward is far 
more effective than straightforward counting , and to state the day before 
yesterday, or the day after to-morrow, would prove a test of much greater 
utility than Bmet’s request to recite m their accustomed order all the days of 
the week In some the logical element is conspicuous—as in absurdities, 
difficult questions, definition of abstract terms, and of concrete terms by class, 
stating differences between concrete and abstract terms, and summaiizing a 
philosophical sentiment Judged by the teachers’ estimates, practical or non¬ 
verbal tests—such as observmg missing features, drawmg from memory, 
drawmg a rhombus, airangmg weights m order, and perhaps performmg a 
triple order—should be accorded gieater weight in the selection of defectives. 
On the other hand, the scholastic testa of reading, writing, and spellmg, and 
the harder memory tests, though good, are not so trustworthy as our previous 
compaiibon of defectives with normals allowed them to appear The high 
diagnostic value of findmg rhymes, of finding sixty words in three mmutes, 
and of finding a single sentence containmg three given words, implies perhaps 
that a test of mvontivenesa or of fertility in association might form a sympto¬ 
matic exercise In the cruder puzzle tests, wheio blmd chance, obvious traps, 
and simple catches have freer play—^left hand, right ear, divided card, cut 
paper—the correlation with intelligence seems attenuated or obscured 

The heterogeneous nature of the more valuable tests is quite consistent 
with the hypothesis of a common intellectual factor—a central function 
radiating, in various directions and m different degiecs, through all mental 
activities of whatever kind ; and it points with no unsteady fingei to the 
need for deteimming, by adequate modes of experiment and statistics, the 
utility of each individual test regarded os a measure of that function The 
more jnofltable lines of advance, the more fertile regions of research, what 
types of test deserve most study, what kinds of mental function are most 
significant, this the foregoing conclusions, and the results gathered by tho 
way, may serve in some measure to suggest. 

10. SUMMARY AND CONCLUSION. 

The evidence furmshed by actual apphcations of tlie tests has now been 
analysed In its hght, the airangemont of tho scale and tho validity of the 
method, as revised and re-staiidardised in my first momoiandum, has been 
fully examined and freely discussed. Tlie outstanding conclusions may be 
recapitulated in the following terms. 

For normal London school children the age-assignments for the seveial 
tests differ widely from those prasoiibed by Bmot Binot’s own dis¬ 
tribution has had to be stiffened for the earher years, and eased for the latei 
In lus original arrangement the tests for younger children were much too 
easy , those for older children a httlo too hard , while for adolescents and 
supernoimals theie were, and still are, practically no fit tests whatever In 
the new arrangement here piesented, the final order of difficulty seems 
moderately stable, and the increments of difficulty moderately uniform, 
except for tho extreme ages. For normaL the older of difficulty boars a 
general resemblance to the average order suggested by previous investi¬ 
gators , but differs m certain essentials fiom that given m the French and 
the leading American recensions. For defectives the order of difficulty 
departs significantly from that obtained for normals , and the differences 
imply that the tests are not tests of pure capacity. 
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Between normals and defectives the line of demarcation has been pro¬ 
visionally fixed, foi children, at a mental ratio of 70 per cent., and, for adults, 
at a mental age of eight. 

Numerous factors affect the measurement of a child’s intelhgence by 
means of the Binet-Simon scale. Sex influences it but httle , social status 
rather more , educational, and particularly hngmstic, attainments more 
profoundly than any other factor measurable with exactitude , -while quah- 
tative conditions, such as temperament and emotional attitude, affect it in 
a degree that is too variable to fix and too elusive to define Among delin¬ 
quents, indeed, paucity of educational attainments and peculiarities of 
emotional attitude will debase their performances and impoverish their 
replies to a degree that may be gravely deceptive , and, unless duly dis¬ 
counted, may engender an unwarrantable suspicion that the bulk of them are 
mentally defective 

In diagnostic value the single tests differ vastly. Many are scholastic ; 
most are linguistic , few yield a high correlation with intelhgence. The 
numerous educational tests have an occasional value , the rarer teats of 


reasomng a permanent value , and some teats, such as suggestion, no value 
at all. In discriminating the child of the special school from the child of 
the ordinary school, the scale as a whole is tolerably successful, m grading 
the special school children amongst themselves it is almost as efficient; in 
grading the normal children amongst themselves it is less accurate than 
other tests that are now to hand , and m detecting supernormal ability it 
is altogether invahdated by the anomahes and the lacunse among the 
problems for the higher mental years. 

Such conclusions -will be thought but a faint and faltering recommenda¬ 
tion for the Binet-Simon scale. But is there any better scale to fill its place ? 
The ordinary function of such teats should he to estimate intelhgence among 
children backward m attainments and still young in age, but in other respects 
formmg for the examiner an unsolved problem, an unknown Berhaps. This 
requirement can no longer be deferred Per such a purpose the Bmet- 
Simon scale is unquestionably superior to the unaided judgment of the 
examiner ; for such a purpose, too, there is os yet, besides the Binet-Simon 
scale, no other method available, at once surpassing it in simphcity, oqualhng 
it in accuracy, or approaching it in prestige. Workers untramed in a psycho¬ 
logical laboratory feel instantly that here is a non-technioal instrument 
which they can understand and apply. By its aid the intelhgence of tens of 
thousands has been tested and measured—young and old, supernormal and 
defective, moral and immoral, the connct in jail and the pauper in the alms¬ 
house, rural laboui’ers and university students, schools by the hundred, 
army reormts by the battahon, in short, men, women, and children 
from almost every sphere of hfe. Pending the construction of some more 
scientific scale, whose vahdity has been as widely tested and whose authority 
IB as generaUy revered, the Biiiot-Simon scale must, for rough and practical 
purposes, still hold and monopohse the field 

But its value should not be overrated, and its temporary adoption should 
not be scored to block the path of further enquiry. The unwarranted 
claims advanced on its behalf by votaries in foreign quarters have among 
academic psychologists m tins country become a commonplace and a byword. 
The routme examiner, it is true, busy -with practical diagnosis, remains 
generally unconscious of the frail foundation upon which his standards of 
comparison repose. But the rigounst and the precisian have been disposed 
im inchingly to abandon—at any rate, for scientific purposes—a scale whose 
worth IS so ill attested, and whose construction is so feebly based. In its 
place they look for the elaboration of some fresh scheme, estabhshed anew 
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upon investigations, broader and more detailed, into tbe reliability, the 
variabibty, and the significance of the numerous mental tests that are now 
ready to hand 

Such a quest is imperative. But it will entail long years of co-operative 
research. The period will be longer still before the fruits can command the 
measure of popular recognition already accorded to the present scale. 

Meanwhile, when new buildings have not been finished, it is wiser to 
repair than to demohsh the old While waiting for the slow and sure, we 
must make shift with the rough and the ready. The need is urgent, the 
field IS vast Throughout the country there is a cry for a practical mental 
test-for a handy method, which can be immediately applied by teachers, 
doctors, and social workers; for a snapshot instrument wbch can be easily 
manipulated by the routine exammer, engrossed with the administration of 
the Mental Deficiency Acts and too pressed to await the experience or the 
appliances of a laboratory; for a pocket rule, which will furnish chagnostio 
measurements in terms of some plain concept, hke the mental year, obvious, 
moderately exact, and instantly intelhgible to a magistiate oi a jury, to 
whom the techmoahties of percentiles and standard deviations would be 
esoteric gibberish, To satisfy such a demand, scientific exactitude may 
pardonably be postponed for the prompt dehvery of an acceptable, work¬ 
able substitute. And such a substitute, provisional yet ready-made, is to 
be found in the Bmet-Simon scale, 
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AGE-ASSIGNMENTS FOR THE SEVERAL TESTS. 

Tn Table XXXII I have collected the age-assignments suggested for the 
saveial Binet tests by the results of the chiot preceding investigations Thiee 
shorter compilations, similar in ami, have been published—an Anieiiean 
by Carleton Bell, a Geiinan by Meumann, and an Italian by Saffiotti. 
From these the present diffcis chiefly by the addition of data inoie 
leceiitly published, including more paiticularly those oi eight or nine EngUsh 
iiivestigatois With the exception of the eaihest, English investigations, 
oven when available at the time ni publication, havo been almost entuely 
Ignored by tho foregoing compileis 

In comparing the various age-assignments then available, the American 
compiler stated that “ there is a surprising agreement in the results of the 
different investigators." Such a conclusion could hardly bo draitm fioni the 
present compilation. Indeed, my chief object in publishing such a collation 
us the table which follows is to emphasise the absence hitherto of any ac¬ 
ceptable set of age-assignments. If anything, the figures minimise the dis¬ 
crepancies , for often, when an investigator had no data whatevei, and 
sometimes even when he had obtained contradictory data, he has still pro¬ 
nounced his adheience to Binet’s owm assignment. But even Binet's owm 
assignments, it will be seen, differed considerably from each other and from 
those indicated by his experimental data 

The ages enteied below are, in the finst place, those expressly suggested 
by the investigators themselves, whenever such assignments are recorded in 
their published articles. A difficulty, however, arises when the investigator 
departs, without explanation, and sometimes apparently by oversight, from 
his avow'ed criterion. Mode, for example, adopting a 70 per cent, criterion, 
definitely letams Binet's age-assignment for counting four pennies and de¬ 
scribing pictui'es, although in his tables nearly, if not qmte, 100 per cent, 
pass the test at the preceding age In such cases I have seldom ventured to 
correct the assignments given by tho investigators themselves On the 
other hand, where no assignment is so given, I have myself inserted in 
brackets any suggestion that seemed deducible from the investigator's own 
figures and criteria Where neither assignment nor ciitena are suggested 
by the investigator himself, I have, after the practice of previous compileis, 
used a 75 per cent criterion 

The following abbreviations are used — 

Ad = adult 

a = altered , ^e., tho test referred to was modified considerably by 
the investigator named 

6 = judged by tho investigator specified to be too easy for the assign¬ 
ment proposed m Binet’s 1908 scale, and therefore to be assigned 
to an earher unspecified age 

h = judged by the investigator specified to be too hard for the assign¬ 
ment proposed m Binet’s 1908 scale. 
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r = rejected by the investigator specified as unsuitable, 
s = considered by the investigator specified to be too much influenced 
by school attainments 

t — considered bj^ the investigator speoifled to be too much influenced 
by training 

m = considered by the investigator speoifled to be too mechanioaL 

From a study of tho tabic two obvious conclusions may be drawn First, 
a remvestigation of the age-assignments was urgently desirable Secondly, 
such assignments will probably require to be investigated afresh for different 
conditions and different looahties 

Of the sixty-five tests, only four are assigned to the same age-group by 
all investigators. These are without exception three-year-old tests which 
have not been scrutinised very thoroughly or by very many experimenters 
With these exceptions, for not one test is there complete agreement as to the 
age to which it should be assigned For eight tests, again mostly tests which 
but few investigators have used, tho assignments differ only by one year 
The commonest result, oocuiring in some fifteen cases, is for a test to be 
assigned now to a year above, now to a year below, the original or the average 
assignment—thus fluctuating over a range of three years In about the same 
number the assignments spread over aiange of four years , and in almost as 
many cases, namely, fourteen, over a range of five Tliree tests—definition 
(abstract), building one sentence out of tliree words, mixed sentences—have a 
range of six years , four tests—absurdities, seven numbers, three rhymes, 
twenty-six syllables—a range of seven , the test of five weights has a range of 
eight years , andthatof sixty words a range of nine ' Several of these extremes 
are explicable by differences in proceduie This explanation, liowever, is 
neither the sole nor the chief one The procedure for memorising seven numbers 
is fairly definite, and simple to comply with , yet, while Binot assigns it to 
age XV and Miss Johnston to adult years, such reliable investigators as 
Bobertag and Miss Taylor assign it to age X Progress from year to year 
being more conspicuous at a younger age, the fluctuation in the range for 
tests at this period is much smaller Yet even so straightforward a test as 
naming the four primary colours is assigned by Miss Taylor and by Decroly 
and Degand co age IV , and by Binet, Bobertag, Saffiotti, and others to 
double that age, namely, to age VIII The two most stable tests appear to 
be counting backwards and pointing to right and left 

As a rule, tho age-assignments based on the present investigation con- 
fdrm fairly well with the most usual assignments of previous investigators. 
In four tests, however, an assignment is suggested which has never been 
put forward befoie In two cases the novelty is perhaps accidental. Six 
syllables, now shown as the easiest test for age IV., has, by the few who 
have pronounced upon it, been assigned hitherto to age III, the age pre¬ 
scribed by Binet Twenty-six syllables, assigned sometimes to XI or XII , 
sometimes to XV or Adult, has never been awarded the intermediate ago of 
XlV, But for suggestion no previous investigator has obtained an age- 
assignment so high as XIII.,^ or for change one so low as VIII. The 
innovations may be due to accidents of the investigation or to peoulianties of 
London children. It is an issue which further research can alone decide 

(^) Adult age la here throughout counted as equivalent to age XVI 

(’) Ml results would agree with Miss Taylor’s In mailing this test far easier than Binet beliei ed.were 
It not for tho oonsciontious efforts of ray older and brighter subjects to find minute differences as described 
above (p 207) The case ot “ Change " appears to be due partly to the practical familiarity of the 
Loudon child with money values and shopping and partly to the emphasis placed at an earlier age in 
London schools upon problem arithmetic, often Illustrated In concrete form by real or imitation coins 

« 
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according to different investigators. 
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Tho following are the several references in which the data utilised above 
aro to be found — 

(1) Binet, A , and Simon, Th , The Development of Intelligence in Children 
(Transl by E S Elite, from £’Annas P«yc7t, 1906, pp. 246-33C.) Pp 93-130 
with relevant tables (The age-assignments are often neither piecise nor 
explicit, and in consequence my interpretation of them differs from the 
convenient tabulation given by SafHotti, foe. cit. inf , Tabella I., pp, 02 et seq ; 
cf. Tabella XVIII, pp 118 et seq.) 

(2) Id , ibid (from L’Annie Psych , 1908, pp. 1-90) Table on pp 238-9, 
(“ Right and Left ” is omitted by oversight ) 

(3) Binet, A , Lcs Idees Modernea aw lea Enfanta, 1909, p 126 (Some 
of tho assignments are so curious as to suggest printer’s errors ) 

(4) Binet, A , foo. cit sup. sub (1) , (from L’Annie Psych , 1911, 
pp 145-201) Table, p. 276. 

(5) Id , ibid Table 11, p 279. (Taken with a 75 per cent criterion, 
following previous compilers. Data obtained by Levistre and Morl6 ) 

(6) Dacroly, O , and Degand, J , Archives de Psydh., 1910, pp. 81-108. 

(7) Goddard, H. H, The Binet-Simon Measuring Scale . Revised 
Edition, 1911 Table on pp. 10-11. (The compiler states that the airange- 
ment “embodies our own experience, while followmg Binet’s order as 
closely as we can.” Goddard’s tables of actual figures—see Ped Sem , 
1911, pp. 232 et eeg—would give, with a 75 per cent, criterion, larger and 
more numerous divergences ) 

(8) Wallin, J E. W , Experimental Studies of Mental Defectives. Table 
VIII., p 49 , cf. also pp. 43-44 et seq. 

(9) Bobertag, O., “Uber Intelligenzprufungen nach der Methode von 
Binet und Simon.’’ Z. f. angew Psych , V , 1911 , VI, 1912 Table on 
p. 623; supplemented by Tables on pp. 441 and 472 ibidem, ap Chotzen, foe. 
oit inf. (The tables do not quite tally, e.g., as regards assignment of Defini¬ 
tion (Class), Picture (description), 6 Weights, Reading ) 
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(lU) Chotzen, F, “Die Intelligenzprufungsmethode von Binet-Simon 
boi Sehvachsinnigo Kindem ” Z f. Angew Psych, VI , 1912 Table on 

p. 441. 

(11) John-ton, K L, “M Binot’s method for the Measurement of 
Intelligence Some Results ” Journ Exp. Fed,, 1 , 1, 1911, pp 25 et seg, 
(Assignments inferred from figures given for tests mentioned as ill placed. 
Where no data are recorded we are presumably to infer that the wiiter agrees 
with the 1908 age-assignments, although I have not ventured in such oases 
to insert those assignments on this slendei assumption ) 

(12) Shrubsall.F C , “The Examination of Mentally Defective Children.'' 
School Hygieno, 1911, pp G13 et seq This investigation, one of the earliest 
undertaken in this country, is especially suggestive for those examining 
special school cases, and is by no means as well known as it should be 

(13) Terman, L M, and Childs, S. M., “A Tentative Revision and 
Extension of the Binet-Simon Scale ’’ J Educ Psych , III , 1912 Table 
on pp 277-8. (Meumann and Safiiotti have followed J C Bell, loc cit. inf , 
who, writing at an earlier date, was forced to deduce the ago-assignmcnts 
from the earlier table of figures published on pp 72-3 of the same Journal ] 

(14) Bell, J Carleton, “Recent Liteiature on the Biijet-Simon Tests ” 
J.Educ Psych ,III ,1912,p 107 (Recommendations deduced from pi evious 
investigators' assignments. Where no ages are mentioned the writer would 
apparently agree with Binet’s 1911 arrangement, as, however, he has no 
new data, I have not ventured to add his authority for the old assignments 
There has been some confusion about this compilation It is attributed 
sometimes to 0 J. Boll and C Hood (Meumann and Safflotti) and some¬ 
times to Catherine Bell (Safflotti). Students who refer to Saffiotti’s Tabella 
XVIII. should observe that in the erratum on p 278 he withdraws Ins use 
of these assignments ) 

(15) KuhImann, F. “A Revision of the Binet-Simon System,” J, 
Psycho-Asthen , Mon Suppl ,1912 
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(16) Strong, A. C. “ Three Hundred and Pifty Children measured by 
the Binet-Sunon Scale.” Fed. Sein,XK.. 4., 1913, pp. 486 e{ seq Table 
IX, pp. 609-10. 

(11) Dumville, B. “A Trial of Binet’s Tests on Five-Year-Olds." 
J. Exp Pd , II, 2, 1913 (Assignments in third table on p. 116, supple¬ 
mented from first and second tables tbd.) 

(18) McIntyre, J. L, and Rogers, A. L " The Measurement of In¬ 
telligence in Children by the Binet-Simon Scale.” BnU J- Psych , VII., 3, 
1914. (TableVII,p. 284.) 

(19) Eltes, MAtyAs. "A Binet-Simon-fAle intelligencia-vizsgAlat ered- 
mdnye magyar gyerraekeken " A Gy&meh, VIII, 1914, pp. 267 et seq, 

(20) Winch, W. H. “ Binet’s Mental Tests ” Child Study, VL, 7, 
1913, and following numbers 

(21) Taylor, N G. R “ Further Data towards the Study of the Binet- 
Simon Scale ’’ J. Exp Ped , III, 4,1916 Table A, p, 265. 

(22) Saffiotti, F V. La Mmra ddl’Intelligenza nei Fanciulh, Tabella 
XVIII, pp 118-123. 

(23) Moore, R. C “Age-Scale Methods of Measuring Intelligence" 
J, Exp. Ped , V., 2, 1919 Table XIL, p 97. (Supplemented by data in 
previous article, ibid , IV, 1917, pp. 114 e< seq ) 

(24) Terman, L M The Stanjord Bevision and Extension oj the Bmet- 
Simon Scale, 1917. 

(25) Burt, C., hoe op. Table III., p. 132-3. 

Of the earlier collations cited in the text that of Carleton Bell is to be 
found he eit, sup (14), Table, pp 104-5. It reviews only the half-dozen 
investigations then available. Meumann {Vorlesungen zur Emfukrung m 
die Expermentelk Padagogih. 2te Aufl., 1913. Pp. 273-6), practically 
repeats Carleton Bell. Saffiotti {loc at sup (22) Tabella XVIII,) repeats 
Meumann with the addition of about half a dozen more recent studies. 
Owing to the ease with which raisprmts and misunderstandings creep into 
such tables, I have endeavoured, as far as possible, to go for my own com¬ 
pilation to origmal sources, but have found the other collections—par¬ 
ticularly Saffiotti’a—of great assistance in checking or supplementing my 
own deductions from earlier work. 



APPENDIX 11 


ON THE CALCUUTION OF COEFFICIENTS OF ASSOCIATION. 

The conception designated in the text by the name association, and the 
formulse for expressing the degree of such association in quantitative terms, 
may best be understood by reference to a table on the folloiving plan. We 
wish to determine the degree of interdependence, let us say, between de¬ 
ficiency, on the one hand, and delmquency (or sex, social status, success 
at a given test), on the other hand. In such a case we have two mam hnea 
of classification, each hne dividing the total population into two classes—• 
a negative and a positive, each line crossing the other, and so yielding 
four sub-classes. Thus :— 

TABLE XXXIIL 


Fourfold Table to illustrate the Conception of Association 


First Classimcation 


(e g, accordmg to Morality) i 




Positive 

Negative 




(e g , Delmquent) 

(e g , Non-Delinquent) 


i 1 

I" 

i 1 

15 

hi 

\i 

Positive-positive 
(« g , Defective- 
delinquents) 

Positive-negative 
(e g, Defeotive-non- 
dehnquents) 

P = rp+Np 

2 S 
§ S 

^ s 
i 


Negative-positive 
(e g, Non-defective 
delmquents) 

^n 

Negative-negative 
(e g , Non-defective 
non-delmquents) 

Nn 

n = I’n + ^n 

Totals 

I* = Pp + Pn 

N = Np-i-N^ 

P'j-N = p-t-n = 
Pp+P^-l-Np -t-N„ 


The formula used in the foregoing memorandum for calculating the 
degree of association is as follows :— 

Coefficient of colbgation (<c) 


■/ 


Pp N„ 


1 + 




N, P„ 
Pp K 
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wheie P|i s the number from the positive subdivision of the second classifi¬ 
cation (p, 6 (j , defectives) that is found in the positive subdivision of the first 
classification (P, e g , delinquents) and P,, s the remainder of the latter (e.g , 
iion-defectn e delinquents), N,, = the number from the positive subdivision 
of the second classification (p, eg, defectives, as before) that is found in the 
negative subdivision of the first classification (N, e g , non-delinquents) and 
1 = the remainder of the latter (e p non-defective non-delinquents) The 
piobable error of this formula is as follows — 


p.e. = 0 6745 


1-c 


V P„^P,, NJ N„ 


It IS convenient to express the subdivisions of the two mam classes as 
poicentages, thus putting P and N both = 100 5 6 per cent , for example, 

of the delinquents and 1 5 per cent of the non-delmquents, aro defective. 
P„ then = 100 — P,,, and N„ = 100 — Nj, The coefficient can thus be 
obtained at once from two proportions or percentages only , in the above 
instance it is consequently unnecessary to discover what peicontage of the 
defective and non-defeetive population are delinquent ‘ Accordingly, I have 
constructed a graph which enables the investigator to read off at a glance 
the approximate value of the association coefficient diiectly two such per¬ 
centages are obtained (Figure 27) 

In educational enquiries there are numerous problems that require the 
determinatiun of some such measure of association In the foregoing memor¬ 
andum many instances have already been encountered, notably in estimating 
the value of induidual tests for mental deficiency. Other oornsions arise 
wheie It IS required to estimate the influence upon educational progress of 
new metliodb of teaching or special conditions of school work, e g , open-air 
classes, free discipline, etc. In all such cases it should be observed that at 
least two proportions are essential Too often teachers, for example, are 
content simply to record a marked progress in the gioupi selected for the 
experiment without reference to progress under normal conditions Plainly 
(to revert to the instance employed above), however large bo the number of 
defectives among the delinquents, this can yield no indication of any asso¬ 
ciation between the two conditions until we know the number of defectives 
among the non-delinquent population A control-group is indispensable 

The reader should reahse that there are other ways of determining 
associations from data in the above form In Yule’s Introduction to Statistics 
a simpler coefficient Q is suggested, the formula for which is identical with 
the above except for the omission of the signs for square-root. I have calcu¬ 
lated many coefficients for tests and other mental functions by both formulae, 
and m most cases found to to be more satisfactory Q is much larger than o>, 
e g,, for (u = 5, ^ = 8. With Q the differentiation among the Ingher values 
will thus bo dispropoitionately small. To those more famibar with 
such coefficients of correlation as j, Q yields results that are confusingly 
high. Ill, on the other hand, possesses this advantage • it is mathematically 
equivalent to the product-sum correlation, r, for the corresponding sym¬ 
metrical fourfold table ,i e,, for the case where each of the four mam classes, 


('I WorkiuB rrom the other two rercentaBss miBUt even give widely dlllerent coeffleienta It should be 
noted that a coemcicnt of unity miBht mean either that all delinquents are defective (which would be nearly 
true of deftolenoy In educational attainments) or that all detectives are delinquent (whiob Is grossly untrue of 
defectives either In general Intelligence or In educational attainments), or in both 

(') Calculated, houei er. It should be added, ns it the dlstrtbutlona were not normal but rectilinear, that 
is as A correlation of ranks where the ranking' runs to no more than two places, and without any correction 
whate'er tor treating what may In fact he continuous variables, dlatnbutedmore or less normally, as though 
thci iiiiohea the mere addition of discrete units 



Exahble.— A puzzle test is passed by 71 per cent of normals and only 27 per 
cent, of defectives, a difference of 44 per cent. A maze test la passed by 98 per 
cent, of normals and 80 per cent, of defectives, a difference of 38 per cent. 

In which test is failure more closely associated with deficiency T 
71 per cent, is found on the left-hand vertical An imaginary honzontal is 
earned from this pomt towards the right to meet an imaginary vertical dropped 
from the point conrespondmg to 27 per cent, on the top horizontal. 

The two imaginary lines intersect between the curves for -40 and >45, but much 
nearer the latter. 

The association coefficient is, therefore, approiamately -44 
Similarly coordinates for 98 and 60 per cent, intersect on the oui ve for *70. 
Contrary, therefore, to the suggestion that might he drawn from the crude 
percentage-difference, failure m the maze test .s far more closely associated with 
deficiency. The puzzle test is comparatively worthless. 
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whether positive or negative, contains the same number of individuals, 
namely, half of the grand total, and thus P = N = p = n, and where, 
accordingly, Pp = 100 — Np = N,„ and P„ = 100 — Pp = Np. 

The Tetrachonc Correlatwn (n). Pearson has criticized Yule’s ongmal co- 
efboient, Q , and stated that “ On the whole, n seems to me the most satis¬ 
factory coel&cient ol association." The determination ot r„ however, 
involves an elaborate calculation, as may be seen from its formula, 

=Tot'o -t-TiT'if +TjT'jr* + . . . +T„T'„r" + . . 


where r and t' are functions of 


N 


and 


■, the more usual of which 


P+N P+N 

can be read off from published tables of the “ tetrachonc functions.” 

Sm might be used as a rough apprommation to Vj. Indeed, in 

the symmetrical fourfold table that is formed from a “normal” corre¬ 
lation by taking the points of division between P and N, p and n at the 
medians, the correlation can be shown mathematically to be 

(l“)- 


r, = Sin 


Tims 0 ) (Yule’s “ oolhgation ” coefficient) and are related somewhat as R 
(Spearman’s “ footrule ” ooefifioient) and r. The tables for converting 
r into R, pubhshed in Whipple’s Manval of Mental Testa (p 44) and 
Thorndike’s Mental Measurements (p. 226), can be used for obtaining rt 
approximately from w, provided the pomts of division are not far from the 
medians. 

Since the distribution of intelhgence is approximately normal, it might 


be thought at first sight more advisable to use rt, or Sm 



as an approxi¬ 


mation to r,. But where the pomts of division he far from the medians, as 
in. some of the cases discussed above, these coefficients give values that 
may be illusively high. For corroboration, instead of dividing the children 
into two groups, first, according to imputed deficiency or non-deficiency 
and then aooordmg to fadure or success m the test of ability, we can mark 
or rank them mdividually for imputed abihty and use the biserial formula 
In the oases thus verified the correlations then obtamed m the ordmary way 


as a rule he between u and r, or Sin 



sometimes below the former, and 


usually nearer the former than the latter.* 


(’) A critical discussion ol this and other coeiBcients suggested lot measuring association will be found 
\n Journal otSoval Statitiical Soaelv. Vol LXX.V. 1 B 12 (G Udry Yule. '■ On the Methods ol Measuring the 
Aasoolation between Two Atlrlbutea ”) The ooeflBcieut ol colligation Is there described As. however. In 
Mr Yule’s Jniroduciton to Slaltslics the coefficient Is but briefly referred to. and the formula not giveu, it 
has seemed advisable to explain ft at some length above 

Criticisms of the various association coefficients will be found In BiomsirUta, Vol IX., 1918. Nos 1 and 
2 (K Pearson and D Heron, “On Theories of Aseodatlon") 

To ai old misconception I may add that I nee the colligation coefficient u only as a rough measure for 
rough cinerhnental tests To determine the precise relation between general Intelligence and the mental 
functions tested, we should. I belleye. flist cast our tests Into an " Internally graded " form As Indicated In 
the text, this could be done In detail for moot of the problems in the Binet-Slmon scale The product moment 
oocffloieat could then be du-eotly computed Where " Internal grading " Is out of the question, or alters 
the issue, then for final ooucluelons tetrachorio r should bo calculated at length and other suitable 
formulte used as ooutrola Graphs, similar to that on p 231, can bo constructed for finding rt, but 
different graphs will be needed for different “ lines of division " 
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SUPPLEMENTARY TESTS OF INTELLIGENCE. 

A. WRITTEN AND GROUP TESTS. 

In this and the following appendices I have added sample test-sheets 
and material for the more effective and better known tests of intelligence 
which may be used as supplementary to, or in place of, the Bmet-Simon 
scale Those contained in the present appendix are drawn up for use as 
written, group testa The test material may be duplicated by a copying 
press , the copies will be distributed to the class , and, after due explanation 
and illustration of the test by means of blackboard examples, the entire 
class will thus be able to work through the exercises simultaneously in 
writing. With young children, by whom the art of expressing ideas in 
writing IS but recently acquired, such a procedure will not yield the most 
successful results Hence, collective tests are best reserved for the pre- 
limmary testing of older and brighter children^; with children under the age 
of ten and below the level of Standard IV the results will correlate less highly 
with mteEigence The easier tests, such as the opposites and completion 
(story) tests, give results tolerably satisfactory about this level; the harder 
tests, such as the synonyms, definitions, and completion (argument) tests, 
will be found appropriate only for pupils in the top standards. 

The most convenient method of measuring performances with such 
tests IS to assign one mark for each correct answer, and fractions—one- 
quarter, one-half, and three-quarters—for answers that are partially correct. 
What answers are to be accepted as completely correct and what answers 
are to be credited with the various degrees of incomplete correctness—^these 
are problems that must be left to the individual examiner’s discretion. For 
greater precision, I myself employ a detailed key containing all the likely 
alternatives, all the answers, in fact, actually given by children I have 
tested , and am thus able to award always the same mark for the same word. 
Such keys are too lengthy to be published here , and too elaborate for the 
occasional needs of the busy teacher 

Subjective evaluation could be reduced to a minimum by the following 
modifications. Instead of leaving a blank to be flUed in by the child, the 
test-sheet may present for each question three or four alternative answers, 
and the child is required to indicate by underlining which he considers 
correct, or by erasure which he considers incorrect The use of a stencil or 
partly transparent sheet, to be laid upon the test papers so as to show through 
only the correct words, will render the marking perfectly automatic. Un- 
tortunately, this procedure eliminates the element of spontaneous invention 
and creative thought ; and thus, while increasing the mochanical precision, 
decreases the intrinsic value, of the test so used. 

Owing to the inevitable variations in the marking of different teachers 
who may use the tests in their present simple form, and in view of the limited 

(^) Eoi purposes of junior county Bcholarahlp examinatloDs a special committee at Bradford, working 
largely with earlier forms of my pieseut teat'Sheets, concluded tbftt the most efleotlve tests would be Opposites. 
Analogies, Completion (discontinuous), and Graded Heasoning (written). These were, accordingly, employed. 
See, for an interesting account of one among several such experiments, the Annual lUvort of the Bradford 
Sduiation CommiUee, 1020 Several other education authorities are now preparing to experiment upon 
similar lines with group tests of intelligence Ln their scholarship examinations 

On the trustworthiness of group tests I may perhaps refer to my early article {J Exv Bed lOH, 
P 93), which showed that with older children such tests were in many ways quite as effective as 
Individual tests. 
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range of years over which the tests are applicable, complete tables of age- 
norma would be unnecessary or even misleading In Table XXXIV (p 250), 
therefore, I give only rough averages calculated regardless of sex And for 
a like reason I have not thought it worth the necessary time and space to 
elaborate and print a set of standardised instructions as to procedure or 
marking Teachers, indeed, will probably prefer, not to adopt the materials 
and instructions as here printed, hut to modify them to suit the needs of their 
own particular pupils , and then compile each his own set of typical results 
As the tests can be carried out upon large numbers simultaneously, those who 
use them will have no difficulty in lapidly obtaining for their own schools 
data for age-dverages, standard deviations, and borderline performances 

The materials for the majonty of the tests are identical with those used 


TABLE XXXIV. 

Norms for Supplementary Tests—A. Group Tests. 


The units Jor the first seven tests are the number of woids correctly written 
or the number of questions correctly ansuered , for the absurdities, 
the number of absurdities discovered , for the mazes, the mental year 


1 Oppo«!iiC8 1 

Anilofilcs j 

^ Synonyms I 

DeOnlUom 

lM3tl UC- 

tions 

Completion 

(Story) 

Completloni 

(Arsument)i 

Absurdities 

Maze 

U-- 
7—.j 

— 

— ! 

— 


— 

— 

—- 

— 


'— 1 

7 

8 

J 

0 

8—! 

102 

[3 8] 

[4 

8] 

1 — 

[5 8] 

[12 2] 

[2 

8] 

[8 8] I 

9 

1 


186 

6 1 

[8 

3J 

[2 6] 

10 1 

18 8 

[6 

2] 

[10 2] i 

<1 

8 

10-! 

29 4 

83 

U 

6 

[5 9] 

14 9 

20 7 

[9 

3] 

11 2 

10 

b 

Il¬ 

30 8 

16 8 

21 

2 

81 

18 3 

32 0 

11 

1 

13 4 

1 

3 

ia— 

39 3 
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in. my previous investigations A fuller account of the results to be expected 
and the ground upon which the tests have been chosen will be found m 
earlier publications dealmg with these researches. 

It will be noted that all the tests in the present category are linguistic 
in form , all are, therefore, characterised by the limitations and disadvantages 
which stamp all linguistic tests. Accordingly, estimates based upon them 
should be supplemented and checked by measurements obtained with tests 
which—like the maze tests of Appendix IV (3) aie of a more concrete and 
practical type. 

For this pinmosB, however, and for the purpose of testing younger 
childrer who cannot read, most of the present tests mny, with a little in¬ 
genuity, bo cast into pictona' form For example, in the analogies test, 
instead of the words " glove,” “ hand,” “ hat,” pictures of these objects may 
be shown , and instead of writing the answer “ head,” the child may he re- 
qmred, not perhaps to draw a “ head,” hut to indicate out of several alterna¬ 
tive drawings—of a head, a foot, a boot, and a bonnet—^which is the correct 
one Or, agam, instead of pictures, simple geometrical forms of various 
sizes may be used, either drawn and painted, or out out m card, and the 
child will with this material work through such relations as would be indicated 
by the words . “The large square is to the small square as the large circle 
IB to ’ ” Or, “ The red, erect triangle is to the green, inverted 

triangle as the red, erect pentagon is to . ? ” Similarly, for the 


(!) A uspfiil version of the " non verbal analogies test" consists of a two-way series, in which 
one item in a 3 x 3 (or 4 y 4) set of numbers or shapes (arranged as on p 244) has to bo inserted by 
tile child (now know n ns the " mnti lx " test) 
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opposites test, instead of writing do\vn “ black " as the opposite to “ white,” 
the child will select a black card from an assortment of various coloms, and 
pair it with the white card. Instead of defining names he will define the 
use of actual objects shown Instead of writing words of a similar meaning, 
he will pair together, from an assortment of cards, pictures of objects having a 
similar purpose—such as a knife and a fork, ink and a pen, a cart and a horse, 
a railway carriage and a locomotive. Instead of completing a printed story 
he will complete a dissected picture , or place a series of pictmes (cut, for 
example, from the Busch Bzlderbogen) in the right order, to tell a story 
Instead of pointing out the absurdities m a printed story he will point out 
absurdities in a picture or series of pictures—a chair with three legs, a horse 
pushing a cart, a sce-saw impossibly balanced In every case the pictorial 
material should be so selected as to call forth the power of reasoning Success 
m the ordinary jig-saw puzzlo, for example, depends chiefly on luck, ingenuity, 
and perseverance, m matching experimentally a number of shapes and 
colours , but by cutting out in their entiiety particular objects represented 
m the picture—the windows from the station, the engine that draws the 
train, the wheels from the carriages, the smoke from the funnel—a pictorial 
completion test can he devised that depends upon the perception of sig¬ 
nificant relations—the very essence of reasoning—rather than upon the 
lowlier processes of trial and error 


1. OPPOSITES. 

The instructions for this test are “ Against every word wrile another 
which means the opposite of the printed word ” Tho stimulus-words here 
given, a bundled in all, have been carefully chosen, standardised, and arranged 
The words are moderately easy , and neaily equal in difficulty Hence, the 
test is adapted for use as a speed test. Tho children will be told to start 
and stop at given signals, and to work as qmckly as they can. Each opposite 
correctly inserted receives one mark , fractions are allowed in rare cases for 
an attempt moderately or dubiously successful 

In obtaining the norms given m Table XXXIV only the first fifty words 
were used, and the time hmited to five minutes. Tins allows the second 
fifty words to be used in a subsequent test, either for reliability, or to test 
improvement after a given interval With the second fifty the norms obtained 
are about 2 per cent, lower 

The material for the present test has been carefully 'selected and 
standardised by means of a special investigation As an illustration of tho 
method used for such a purpose, and as a gmde to those who wish to attempt 
the standardisation of other tests for themselves, I append a detailed descrip¬ 
tion of the proiedure and criterii used ‘ 

Numerous lists have been drawn up by different investigatois for use as oppo¬ 
sites testa “ None of these were found entirely satisfactory A prelimmary set was, 
therefore, compiled, which included all the published lists, and contamed in all 
over 300 stimulus words It was given in the form of shorter series, to approxi¬ 
mately 400 boys and 400 girls Tho following determinations were then made foi 
each stimulus-word (1) the number of omissions, (2) the number of different 
woids supplied, (3) the frequency with which each different word occurred. On 
the basis of these calculations our final words were ultimately chosen and arranged 


(') In carrylne out theenciulry 1 am especially indebted to the asaistance rendered by Mr Corkhill and 
Mr Moore, two of my research students In the psychological department of the University of Liverpool 

(*) The moat Important of the earlier investigations together with samples of thoir test materials, arc 
given in Whipple's Manual Qi Menial and Physical Tests, Vol 11, pp 79-80. 
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The following criteria were employed m compiling the standard lists .— 

1 At least fifty, preferably one hundred, words of approximately equal 
difSculty are required when used fox written tests with a fixed time-limit Short 
lists, oontaming twenty only, as those of WeUs and Woodworth, do not diSerentiats 
sufficiently between the children tested 

2. The average level of diflioiilty sought must, therefore, not be too low. It 
would be impossible to devise longer lists so uniformly easy as those of Wells and 
Woodworth 


3 The upper limits of difficulty must not be too high. XJnfanuhar words like 
“ loquacious,” “ obnoxious ” (Thorndike’s list) must be discarded , and, in general, 
words which produce a high proportion of omissions must be eliminated eg ,“pull” 
suggested no opposite, correct or mcorrect, to 25 per cent of the children, “help” 
suggested none to 23 per cent, “ please ” none to 32 per cent , “ approach ” none 
to 63 per cent, “ virtue ” none to 8C iier cent 

4 That word is preferable which ohcits the same response from diSerent 
children with the highest frequency, e.g, “soft,” “north,” “dirty”—the only 
words suggeatmg the same response to over 99 per cent, of the children 
answering. 


6 That word is preferable which ehcits from different children the smallest 
number of difierent responses Simple words like “ joy,” “ glad,” “ give,” “ little,” 
possess an enormous variety of alternative opposites Of all the stimulus -words used, 
“ funny " gave the largest variety of replies—“ serious,” “ sad," “ stem,” “ solemn,”' 
“ gloomy,” “ glum,” “ dismal,” “ miserable,” “ dull," “ grave,” “ sober,” “ staid,” 
“ quiet,” “ sedate," “ proper," “ depressmg," “ stupid,” “ msipid," “ wearisome,” 
“tedious,” “boring,” “tirmg,” “dry,” “sulky,” “mournful,” “awful,” “bad- 
tempered,” “ grim,” “ tragic," “ mstruotive "—thuty-one lu all In discrete 
reaction tests, a frequent explanation of delay with girls of copious vocabulary 
was . “ 1 could not make up my mind which it was best to say," 

6 Words elicitmg only two or three opposites should, however, be discarded, 
if these occur with about equal frequency, eg begm ” - “ end " (42 per cent ), 
“ finish " (40 per cent ), “ under " - “ above ” (89 per cent ), “ over " (36 per cent ), 
“ mommg " - “ mght " (38 per cent.), “evenmg" (33 per cent), “afternoon" 
(27 per cent ) 


7 Cases mvolvmg difficulties of speUing or grammar must be omitted, eg., 
“ profitloss ” (27 per cent,—4 per cent, erased or corrected), “apostle" 
(otten incorrectly spelt or respelt, 2 per cent ), “ brave "—' coward ” (26 pei cent ) 
“cowardice” (6 per cent), “cowardness" (2 per cent), “ clever dunce” 
(10 per cent ). A slight grammatical change often makes a considerable improve- 
ment, eg," loss find " (32 per cent), “ lost found ” (98 per cent ). 

8 Each word should be capable of only one interpretation, eg left " may be 

understood as the opposite either to “ right " (49 per cent ) or to “ taken ” (21 per 
cent ) “ Simple ” is understood as the opposite to “ hard " or “ difficult " (20 per 

cent ), to “complex," “compound,” “ oomphoated ” (13 per cent ), to “clever " 

wise (11 per cent ), to “proud,” "haughty,” “ grand,” “ great,” rich " (10 per 
cent ), fussy, gaudy,” “ smart,’’ “ ornamented " (8 per cent ) 


9_ Words eliciting as a frequent opposite merely the same word preceded by 
not or a negative prefix or suffix should (with occasional exceptions m the latter 
cases) be discarded, eg " guilty not guilty " (girls, 24 per cent , boys, 1 per 
unhappy ” (68 per cent, followed by a marked increase in use of 
un- with, the ensuing words). 


10 Words possessmg both contraries and oontradiotones should be avoided 
e.g., nobody " - “ somebody ’’ (66 per cent ), “ everybody ” (16 per cent.). 

11 Words should be avoided which suggest circumlocutions, neologisms, or 
other time-consummg mgenuities. eg., “please,” “no, thank you” (15 per cent.), 

J. U make you," and similar phrases (8 per cent ), “ approach " _ “ get away from " 
(6 per cent), “ get far away," “ deproach," " mapproaoh," “ disapproaoh,” “ re¬ 
proach ’’, “ parent ” - “ transparent " (3 per cent.). 


12. Words where the most frequent reply is not the true opposite should be 
avoided, e.g, son ” - “ daughter ’’ (63 per cent), " father ” (12 per cent). 
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13. Words where the rephea difier greatly m the two sexes should be avoided, 
e.g., “ child ” 

Reply ‘'Mon" ' "AanlL" ‘.‘uSuIm” 'B«by ‘ ' Porcnl" OmiBslone , 

Boys .. 43 1 32 0 0 6 ISper cent. 

Girls 14 30 26 7 6 2 2 per cent 

Similarly, “ servant ’’ (boys, “ master " ; girls, “ mistress ”), “ cheap ” (boys 
“dear”, girls, “expensive”), “busy" (boys, “lazy”, girls, “idle”). 

14 Several words suggesting the same opposite should not occur in the same 
list, eg , long,” “ tall,” “ big ” (the last two in immediate succession in the lists of 
Bonsei, Simpson), “glad,” “happy” (Simpson, Whitley) “Slow” repeatedly 
does duty as opposite to “ fast,” “ quick,” “ lapid,” “ sudden,” “ swift,” and even 
to “busy,” “active," “clever” 

16. No word should be a possible opposite of another word in the same list 
e p , “ soft,” “ rough ” (Simpson, Whitley) 

16 Of any parr of opposites, both terms should be tiled as a stimulus-word in 
the standardisation experiments, and that word selected which best conforms to 
the foregomg conditions, eg, “fluid” yields twenty-eight different responses, the 
commonest bemg “sohd ” (31 per cent ), “solid,” on the other hand, yields only 
run e, “ hqmd ” (72 per cent ) bemg the most frequent, “ hollow " (13 per cent ), 
“ gas," or “ gassy ” (10 per cent ) the commoner alternatives , but even this 
ambiguity is sufficient to cause its rejection, and the entire group is eliminated 

Judged by these prmciples, the words m Wells’ and Woodworth’s standardised 
list are far superior to any other set, except that they are too few and perhaps a 
little too meohamcal In my trials of this test, however, “dead” and “ slow ” 
furmsh too many synonymous replies, oommg lOSth m order of variety of response 
“ Mole ” was several tunes passed over, provoked many meanmgless rephes, and 
was often taken at a misprint for “mate” (hence, “foe,” “enemy,” “traitor,” 
“ unmate,” “ himself,” as opposites) Their criterion, too (quioluiess of reaction 
time), does not seem entirely satisfaotoiy, eg, “ day ” (among their easiest of all) 
gives ten difierent responses , “ soft ” (unstarred) gives only one response 

According to these criteria, we eventually selected 100 stimulus-words, 
arranged as below — 

Test 21^—Opposites. 

Answer, Answer. 


1. Old . . 

. • « 

21 Sunrise . .. 

2 Poor.. 

. « • • . 

22. Brother 

3. Big 


23 Borrow .. 

4. Early 


24. Clean 

5 Long .. 

. . 

25. Common 

6 Easy 

. • • . . 

26 Warm . 

7 Inside 


27 Tight 

8. Pretty 


28 Mountain 

9. Boy . 


29 Father .. 

10 Wet .. 


30 True.. 

11. Kind .. 

. • . 

31. Shut . . 

12. Wmter 


32. Female 

13 Woman 


33 Few . 

14 Slow. 


34. Heavy . . 

16. White ... 


36. Multiply 

16 Upwards . 

• « • 

36. Absent. 

17. Loud. 

, , 

37. Moving 

18 Crooked 


38. Question .. 

19 Cheap 

. 

39 Now .. 

20 Busy ... 

. 

40. Polite.. 


(') Tests 1 to 20 arc scholastic, see Appendix I, pp 367 et seq 
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Anavjer, 

41. East ... 

42 Enemy 

43 Wobody . . 

44. Glad . ... 

46. Top . 

46 Possible 

47. Come. 

48. Front , . 

49. Day 

50. Tame .... 

61 Less . 

62. Great . 

63. Love .. 

64. Sell . 

65 Low . . 

66 Blunt 
57. Yes 

58 Win .. 

69. There 
60. First 

61 Noisy 

62 Best 

63 Strong 

64 Asleep . 

66. Land , . . 

66 Thin . . . . 

67 Me , . 

68 Dislike 

69. Backwards . . 
70 Wrong 


Answer. 

71. Near 
72 Lowland . 

73. Within .. 

74. Smooth . . 
75 North 

76. Forget 

77 Large 

78 Over 
79. Narrow 
80 Sober 

81. Tender .. 

82 Lost . 

83 Obey 

84 Soft 
86 Nice 

86 Careless . 

87. Town. 

88 Complete 

89 Left 

90 Happy . . , 

91 Laugh 
92. Well 

93 Stand 

94 Evening" 

96. End. 

96 Little . . 

97 Slanting 

98 Dark 
99. Stale . 

100. After 


2. ANALOGIES. 

I have taken the title for this test from an Aristotelian term which 
means “proportion."^ The exercise is, in fact, “rule of three " m words 
instead of in numbers. The essential instructions are “ In the blank space 
provided for the answer, fill in a fourth word standing in the same connection 
with the third word as the second word does with the first ” The task, 
however, should be explained and illustrated with not moie than three 
simple examples, worked upon the blackboard, before the papers are 
attempted As with the opposites test, the list is best divided into two 
series, and each carried out as a .speed test Table XXXIV. gives results 
obtained in five minutes. 



Test 22.'—Analogies. 

Answer. 

1. 

Prince la to Princess as King is to . 


2 

Pencil IS to Drawing as Brush is to . 


3. 

January is to February as First is to 


4. 

Sailor is to Soldier as Navy is fo 


6, 

Moon IS to Earth as Barth is to ... 


6 

This IS to Here as That is to 


7. 

Day IS to Midday as Night is to ... 

, 


CIA test oJ t^ tonn was erst used to moasute IntelUeence by Mr Moore and myeoK at I iverpool It 
slaee been wldelj employed for thU purpose, and has been inserted Into one or two revisions of the 
iJiDOt oimoii Bcal6 
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Answer 


8. Little to Big as Dwarf ts to .. 

9. Boot ts to Leg as Hand is to . . ... 

10. Neighing is to Braying as Horse ts to . 

11. Heat is to Cold as Summer ts to ... 

12. I IS to Mine as You ts to . . 

13. Table ts to Wood as Window ts to . . . . 

14. Dining-room ts to Bedroom as Eating is to ... 

16. Coffee-grounds are to Coffee-pot as Tea-leaves are to 

16. Sheep ts to Mutton as Pig ts to . . 

17 East ts to West as Day ts to . 

18. Penny ts to Copper as Nail ts to .. 

19. Hour ts to Minute as Minute is to . 

20. Bicycle ts to Tricycle as Two Wheels ts to 

21. Straw ts to Hat as Leather ts to 

22. White ts to Snow as Black ts to . 

23. Cloud IS to Ram as Sun ts to . 

24 Spider is to Fly as Cat ts to 

26 Uncle ts to Aunt as Brother ts to 

26 Liquid is to Solid as Water is to 

27 Little IS to Less as Much ts to . . 

28 Grandfather ts to Husband as Grandmother ts to 
28. Tuesday is to Wednesday as Wednesday is to , 

30. Evening is to Morning as Supper ts to . 

31. Wash IS to Pace as Sweep is to 

32. Tailor is to Baker as Clothes ts to 

33. Pale Yellow ts to Deep Yellow as Pink ts to 

34. At Home is i!o Abroad as England is to 

36 Fire ts to Hot as Ice ts to ... . 

36 Cork IS to Water as Balloon ts to . 

37. Robin is to Swallow as Winter is to . ... 

38. Man is to Woman os Boy is to 

39. Steamer is to Pier as Tram ts to . . 

40. Sky IS to Blue as Grass ts to . 

41. Once ts to One as Twice ts to .... 

42 Cat ts to Fur as Bird ts to . . 

43 Library is to Books as Greenhouse is to 

44. Gulf IS to Sea as Cape is to . 

45 Houses are to Bricks os Cathedrals are to . 

46. Three ts to One as Yard is to 

47 Oyster is to Shell as Banana ts to . 

48. Good IS to Bad as Long is to 

49. Eat ts to Bread as Drink is to 

50 James is to Jimmie as William ts to . . 

61. Seeing ts to Eye as Hearing ts to 
52. Frmt is to Orange as Vegetable ts to 
53 Lily ts to Flower as Oak ts to . 

54. Trunk ts to Elephant as Hand ts to . . 

55. Sit ts to Chair as Sleep ts to ... . 

56. Half-sovereign is to Gold as Bullet is to 

67. Cradle is to Baby as Stable ts to ... 

68. England is to London as France is to ... 

59. Small is to Large as Mouse is to 

60. Eat IS to Fat as Starve ts to . .... ... 

61. Chew IS to Teeth as Smell ts to .. . 

62. First IS to Last as Beginmng is to . . 


r 
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Answer, 


63. Sweets are to Sugar as Cakes are to . . ? 


64, Church Bell is to Church Servioe as School Bell is to . . “> 

66, Float IS to Sink as Cork is to . . ’ 

66. Farmer is to Gardener as Farm is to . ... . ? 

67. ICitten is to Cat as Lamb is to . . 7 

68. Honey is to Milk as Bee is to . .... ? 

69. White IS to Good as Black is to ..... . ? 

70. Knitting is to Girls as Woodwork is to . ... . ? 

71. Legs are to Horse as Wheels are to . . . ’ 

72. Nasty is to Nice as Medicine is to . . . ? 

73. Mewing IS to Cat as Barking is to . ? 

74. Blood IS to Flesh as Gravy is to . . ? 

76, Pen is to Write as Knife is to ... . ? 

76. July IS to June as February is to ..... . ? 

77. Pigtail is to Chinainen as Curly Hair is to ... ? 

78. Purse is to Money as Grate is to . . . . ? 

79 Skirt IS to Girl as Trouser is to . . ? 

80 Glove IS to Hand as Boot is to . 7 

81. Tears are to Sorrow as Laughter is to . 7 


82 Japanese is to Japan as T^uik is to .... . . . 7 

83. Healthy Cheeks are to Bed Boses as Clean Teeth are to 


84. Mowing IS to Hay as Beaping is to . . , . ’ 

85. Lion IS to Animals as Bose is to . 

86 Infantry is to Cavalry as Walking is to .... ... . ’ 

87. Cabbage is to Kitchen Garden as Tuhp is to ’> 

88. Sdver is to Spoon as Chma is to ..... 7 

89 Skating is to Winter as Bathing is to .. . . . 7 

90 Breakfast is to Dinner as Dinner is to . . . . ... 7 

91. Cornfleld is to Corn as Orchard is to .. 7 

92. Dawn is fo Morning as Twihght is to .’ 

93. Possessions are to Wishes as A Bird in the Hand is to . ... ’ 

94 Button IS to Glove as Lace is to 7 

95. Tallow IS to Candles as Oil is to . . . . 7 

96. Nose IS to Face as Toe is to . . , 7 

97. Cold IS to Hot as North Pole is to . ... 7 

98. Flying is to Birds as Swimming is to . ... 7 

99 Biver is to Sea as Fresh Water is to .7 

100. King IS to Emperor as Kingdom is to 7 


3. SYNONYMS. 

A synonym test is a natural complement to a test of opposites or 
antonyms , and the two have been used in conjunction in the American 
Army tests. 

For the following test the instructions are simply as follows •— 

“Against each word write another word wKich expresses, as nearly as 
possible, the same meaning.” A time hmit may be imposed, if desired 
The words employed in this test were selected in accordance with deflmte 
principles from Boget's Thesaurus of Unglish Words and Phrases , and 
reference to the classified hsts of synonyms there pubhahed will greatly 
faoihtate the marking. 

Of all forms of “ oontrolled association,” this test perhaps approximates 
most closely to the faimhar test of “free" or “uncontrolled association ” 
The rephes may, therefore, be classified upon hnes analogous to those m use 
for the latter , and wdl then be found to throw much light on specific 
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capacities and perhaps still more on temperamental tendencies. Of these 
the following deserve special notice . namely, a disposition to choose collo¬ 
quial, pedantic, or obvious words ; short, simple, Anglo-Saxon words, or 
long, inteUectualistic, romance words (Latmisms); words objectively 
accurate, or words emotionally vivid , words in familiar use, and therefore 
frequently selected by others, or peculiar, “individual” and “egocentric” 
words, rarely selected by others ; and, agam, rigid adherence to the same 
part of speech as that suggested by the stimulus-word, or careless divergence , 
wide or narrow vocabulary , and consistent variations in these respects for 
stimulus-words of special types— e.g., for common and rare words, for rela¬ 
tively abstract and relatively concrete words, for psychological and non- 
psychological words, words of censure and praise, and so forth. Special 
interests will be largely deducible from the significance attached to the 
more general or ambiguous words, but for this purpose the test should 
include a freer admixture of relatively concrete words, such as those in the 
following teat, which, indeed, may also be used as a synonym test ^ 

Test 23.—Synonyms. 

Answer. Answer. 


1 Active .. . 

. 26. Inquire 

2. Affectionate 

27. Insane 

3. Anger . 

28. ICnowledge 

4. Assert 

. . 29. Nasty 

6. Attend . 

30. Obstinate 

6 Bad .. . . 

31. Obvious . 

7 Beautiful .... 

... 32. Pleasure 

8. Begirt. 

.. 33. Poor 

9. Cause. 

34. Proud . 

10. Change . 

36. Heal . 

11. Clever . 

. 36. Reject 

12. Cloth .. 

37. Sign ... 

13. Collection . . 

38. Slow .. 

14, Curious . 

39. Spoiled 

16. Deceive . 

. 40. Succeed . 

16, Decide . 

41. Superior 

17. Destroy 

42. Tempt 

18. Difficulty . 

43 Timid . 

10 Fasten .... 

44. Trouble 

20. Free ... 

45. Untruth 

21. Funny . 

. 46 Useful 

22 Great 

47. Vulgar 

23 Hadden. 

• 48. Weak . . 

24. Honest . 

49. Wish 

26. Important . 

. . 60 Work 


4. DEFINITIONS. 

The following test correlates highly with intelhgence among older and 
brighter school children. It was framed as a test of “ general Itnowledge ” , 
and in vocational examinations has been found to throw considerable light 
upon the range of information and direction of interests among young 

(*) I have given a Dreltminarr account ot the poaslbiUties of this and the following te«t in Chxld StudVt 1016» 
Vol vm»No 1, p 11 In levlBlng the above I have been particularly indebted both to Mlw May ^mith and 
to Mr £ B Mason-ThompBon. who have had a wide experience In applying auch tests to adults of various 
ages and ot different levels of culture 
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adults. Two words have been chosen from each of twenty-five of the com¬ 
monest branches of knowledge. The words of a pair are printed below on 
the same line. In assessing the results, however, many of these doublets 
may agam be classed together into a smaller number of overlapping groups— 
scientific, artistic, linguistic, literary, recreational, commercial, domestic, 
etc. 

In admimstering the test, the words should be hectographed in a single 
column, not m pairs as below, with at least one clear hne between each 
word. The instructions are : “ Write against the following words, as briefly 
and accurately as you can, what you think to be the meamng of each.” 
A time hmit may be employed, jf desired , but is not recommended, as it 
decreases the comparabihty of deductions as to special interests, and handi¬ 
caps the careful and detailed writer 


Test 24.—Definitions. 

Answer. Answer. 


1. Tropical . . 

26. Latitude . 

2. Barrister 

27 Trustee 

3. Milhnery 

28. Gusset 

4. Steeplechase . 

29. Tee 

6 Balance 

30. Invoice ... . 

6. Charter . ... 

31. Renaissance 

7 Platoon .... 

32. Howitzer 

8. Tragedy .. .. 

33. Sonnet 

9. Minim. 

34. Fortissimo .. 

10. Cancer . . 

35. Tuberculosis 

11. Junket ...... 

36. Oonsomm6 

12. Ensign ... 

37. Tonnage . 

13 Molar ... 

38 Cranium . . . 

14 Grease-paint. 

39 Libretto .. . 

15 Mammal .. 

40 Ruminant . . 

16. Mercury 

41 Ether 

17. Fauteuil . 

42 Cinch 

18. Frieze ... 

43. Chancel 

19. Magnet . 

44 Barometer 

20 Octagonal 

45 Ratio 

21. Pollen 

46 Tuber . 

22 Landscape 

47 Fresco .... 

23. Cue 

48 Stalemate 

24 Planet .. 

49 Satellite 

25 Postmortem . .. 

60. Auf Wiedersehen 


5. GRADED INSTRUCTIONS. 

The various so-called “ Instructions ” or ” Mixed Instructions ” tests 
are based on the view that the measurement of a number of different mental 
activities provides a better test of intelhgence than the measurement of only 
one mental activity The questions here used have been roughly graded 
m order of increasing difficulty Most ot the questions indicate a type that 
might well be made the basis of a homogeneous senes of questions, were it 
so desired Since the material is graded and not uniform m difficulty, the 
test is best apphed without a time-hmit 

(') A teat o( thla type haa been widely used in Aiuerica , and Irom some ot tile copies tSere In use a lew 
o( my Questions have been drawn, thoueh all have been regraded For a similar test In oral form see below 
PP. 303, 374, et aeq 
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Test 25.—Instructions. 

1. Put a dot under this line : - 


2. Write a capital letter S in this square • | 

3. Cross out both A's in the word “ a.da ’’ 

4. Wnte ten (in figures) in the largest square : 


6 Make a girl’s name by adding one letter to “Mar 

6. If you have had your supper to-day, write Y for yes , if not, write N 

for no. 

7. John has four big beads—white, red, green, and blue. He hoa given 

the green one to Tom ; and the white and blue ones to Jane. Write 
down which he has kept ’. 

8. What do I need to light a fire beside matches, coal, and wood ^ Write 
the first letter of the word only. 

{). Suppose it were Sunday to-day. What day would it have been the 
day before yesterday ? . 

10. What number follows next but one after 19 7. 

11. If February comes after January, make two crosses here.but 

if not, make one cross here. . 

12. Suppose your mother were ill and sent you for the doctor, but you 

found It was raining. Think what you should do : (1) Wait until the 
rain has stopped 7 (2) Get a mackintosh or umbrella, and go at once 

through the rain ’ (3) Go to the post office and telegraph to him 7 

(4) Ask your little sister to go instead 7 Write hero the number of the 
correct answer. 

13. Draw a line under the word which contains the first letter of the alphabet 
more times than any other word decs: cap, Adam, atlas, black, 
almanac, bluebottle. 

14 1 Put a figure 1 in the space which is inside both the triangle and the 
square, but not insido the circle , put a figure 2 in the space which is 
inside the square, but outside both the circle and triangle. 





t a mark is allowed for each parb or this question 
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16. “ It takes about.minutes to boil an egg.” A number is missing 

from this sentence ; if it is more than 10, ■wnte it here.; if it 

IS less, show the number by making strokes here. 

16. Cross out the three wrong words in the following sentence: “ M(Mlt 
motoc-oars are driven by wind, steam, petrol, gas.” 

17. A wheel is part of a oMt j 
An foot is part of an inch T 

If one sentence only is correct, cross out the last word in the m- 

correot sentence ; if both are true, write your name here.; 

otherwise do nothing. 

18. Fill in the missing word: “Daisies, tuhps, bhes, and buttercups are 

oU. ..." 

19. In the following sentence only one word out of the last five is needed. 
Put a ring round the word that is right s “ Nights aro longest in June, 
summer, ‘jellyfish, vtirUer, Hampstead." 

20. Draw a line from the comer marked A, passuig across the first square, ' 
between the second and sixth squares, between the sixth and seventh 
squares, under the seventh square, between the eleventh and twelfth 
squares, and across the sixteenth square to the comer marked B, 


1 

2 

3 


5 

e 

7 

8 

9 

lO 

II 

12 

15 

'4 

15 

16 


B 


21. In the following words find one letter which is contained in only three 
of the words, and then cross out the remaining word which does not 
Contain that letter : 

heap, April, drake, lark. 

22-23.1- Write down four more words made up (like the first two words) 
out of three or four of the foUowmg letters . x, e, b, t. 

(1) ate, (2) tare, (3) . . (4). (6) . ,(6) . 

24, Bead these words ; and thiuk what their meaning would be if they 
Were in the nght order : 

people church dance go to to. 

If the sentence is untrue, put a line round the word which makes it 
wrong. But if the sentence is true, cross it all out. 


(') Hall a nuuk U tfruded lor esali oonoct void 
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26.^ In the picture below you are looking at the reflection of a clock and 
some words in a mirror. What do the words say T. 

What would be the actual time, if you could turn round and look 
at the clock itself 7. 



MOOFl 33^^00 

6. COMPLETION. 

This teat is baaed upon the well-known Conibinahons-Methode devised 
as a test of mental efiicienoy in school children at the request of the educa¬ 
tional authonties of Breslau by the late Professor Ebbinghaus. I give two 
samples. The flrst, hke the material used by most investigators, including 
Professor Ebbinghaus himself, is in the form of a simple narrative. It is, 
in fact, taken from Stevenson’s fable of The Two Matches. The completion 
of stones, however, depends more upon visual imagmation than upon reason¬ 
ing j and expenments show that the some method apphed to an abstract 
argument gives far higher correlations with inteUigence. The second passage, 
therefore, is more philosophical in character. It forms the opening para¬ 
graph of Bacon’s Essay on Revenge An ethical discussion is of all abstract 
arguments perhaps the easiest for children to follow. Nevertheless, the 
present passage presents considerable difficulty to all but those in the highest 
standard of the elementary schools, or of central or secondary school merit 

The instructions are as follows . “ In every blank space flU in one word, 
and one word only, to complete the sense of the story ” (or “ of the argu¬ 
ment ”) No time hmit is imposed. 

The imssing-word device is apphcable to tests of almost every form. 
In disconnected form—consisting of a set of separate sentences only—it often 
provides a qmck and convenient form of test deahng with informational 
subjects, such as science or history—a form, too, which is more rehable, and 
easier to evaluate, than the customary hst of questions or request for essays 

Test 26.—Completion (Story). 

The Two .. . .(1). ... 

One • • .(2) . . there was a traveller in the wood in Cahfornia, in 
the... (3).. .. season, when the... . (4) . .were blowing strong 

He had ridden a.(6).way, and he was ..(6).... and 

hungry, and dismounted from his ... (7).to smoke a. (8). 

But when he . ..-(9).in his pocket, he found but two... (10)... . 

He struck the.. -(11).and it would ...(12).hght. 


(^> Ko mark Lb awarded tot corrootlr reading **cofrde room " > tlila is iiiserfe^d for demonstraLion oolr 
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“Here is a .(IS)- ••• state of things!” .,..(14). the 

traveller. 

“Dying for a .... (16) . ; only one. ...(16) .. left; and 

that certain to miss fire. Was there ever a creature so. . (17) ... t 
And yet,” thought the traveller, “suppose I . (18) .. .this match 

and.(19) .. my pipe, and shake out the.. . (20).here in the 

grass—the . .(21) . . might catch on. (22) . . for it is . ... 

(23).hke tinder, and \rhile I snatch out the flames in front, they 

.. ..(24) .. .evade and run behind me and .... (26). upon yon 

bush of poison oak ; before.(26).... could reach it, that ••{^1) 

. . . .have blazed up , over the bush I see a pine tree hung with.. . (28)...., 
that too would fly in fire upon the instant to its topmost. .. (29) , and 

the flame of that long torch—^how would the trade wind take and brandish 
... .(30) ...through the inflammable forest' I .. .(31). .. this 

dell roar in a moment with the ]oint voice of the wind and. (32). 

I see . . (33) . . gallop for my. (34) , ana the flying con¬ 
flagration chase.. (36) outflank me through the hills ,. . (36) . . 

see this pleasant .. ..(37) ... burn for . .. (38).. . , and the cattle 

. (39) . and the springs dned up and the farmer . . .(40) . .. 

and . (41) . .children oast upon the world. What a world hangs 

upon this moment ' " 

With that he struck the.(42)... and it. . . (43) . fire. 

“ Thank . . (44) . ' ” said the ... (46) , and put his 

. (46). .in his pocket 

Test 27.—Completion (Argument). 

Of .. (1). 

Bevenge is a .(2) of wild justice, which the more man’s 
nature runs to, the. (3) .. .ought law to weed it out. For as for the 

first wrong, it . (4) . but ofiend the law ; .. (6)... . the revenge 

of that (6) . . putteth the law out of ofifice 

. (7) ... ., in taking revenge a . . (8) ....is but even with 

.(9). . enemy, but in passing it.. . (10)... . he is. 

(11).for it 15 a. (12) ... part to pardon. And Solomon, I 

am sure, (13) “It . (14) . the glory of a man to 

.(15).by an ofience." 

That which is past is . . (16) . and irrecoverable, and wise men 

have enough to do with things present and to.(17) .... Therefore 

they do but trifle with themselves that labour in.(18).matters. 

Th re is . (19) ... maji doth a wrong for the.. (20) . .. 

sake, but theieby to ...(21) . . .himself profit, or . . (22) , 

or honour, .. (23) . the like. . . .(24) .why should I be 

. .(25) with a ... (26) . for loving himself better than 

. (27).. . 7 And . ..(28)... any man should do (29) . . 

merely out of ill-nature, why, yet it is but.. .. (30) .. . the thorn 

.. (31) . briar, which ...(32).or scratch,. (33)... 

they can do no other. 

The ... (34) . tolerable sort of revenge is for those wrongs 

• • (35) .. there is no law to remedy; but then let a man take 

.. . (36). . the revenge be such... (37) .. there is... .(38). 

law to punish , else a man’s .. . (39).... is still beforehand, and it is 
two for . . (40). 
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Key. 


Test 26— (Completion ; Stoby). 


(1) Matches 

(13) strange 

(25) seize 

(37) farmstead 

(2) day 

(14) thought 

(26) I 

(38) days 

(3) rainy 

(16) smoke 

(27) would 

(39) roasted 

(4) trades 

(16) match 

(28) creepers 

(40) killed 

(5) long 

(17) unfortunate 

(29) bough 

(41) his 

(6) tired 

(18) strike 

(30) It 

(42) match 

(7) horse 

(19) light 

(31) hear 

(43) missed 

(8) pipe 

(20) dottle 

(32) fire 

(44) Heaven 

(9) felt 

(21) grass 

(33) myself 

(45) traveller 

(10) matches 

(22) fire 

(34) life 

(46) pipe 

(11) first 

(23) dry 

(36) and 

(12) not 

(24) might 

(36) I 



Test 27— (Completion : Argument). 


(1) Revenge 

(11) superior 

(21) purchase 

(31) or 

(2) kind 

(12) prince’s 

(22) pleasure 

(32) prick 

(3) more 

(13) saith 

(23) or 

(33) because 

(4‘) doth 

(14) 13 

(24) And 

(34) most 

(6) but 

(16) pass 

(26) angry 

(36) which 

(6) wrong 

(16) gone 

(26) man 

(36) heed 

(7) Certainly 

(17) come 

(27) me 

(37) as 

(8) man 

(18) past 

(28) if 

(38) no 

(9) his 

(19) no 

(29) wrong 

(39) enemy 

(10) over 

(20) wrong's 

(30) like 

(40) one 


Note —Since the foregoing Appendix was set up in type, several sets of 
collected group-tests—the “Tennan,’’th6 “Otis,” the “National Intelligence 
Scale”—^have reached this country from America; and their titles should be 
added to the bibliography below (p. 460) With the assistance of a small 
number of British teachers and psychologists, I am testing the applicability 
of these scales—duly modified to eliminate American peculiarities—to sch' ol 
children in this country. Professor Terman has also given his generous 
permission for us to attempt an English re-standardisation oi his “ Stanford 
Version ” of the Binet tests. We should gladly welcome the co-operation ot 
any who are experimenting with these several scales 

Booklets containing bound blanks for the foregoing tests (slightly 
revised), together with instructions for marking the icsults, may now be ob¬ 
tained from the National Institute ofindustiial Psychology (329, High Holborn, 
London, W C. 1). For testing the general ability of intelligent adults I may 
be permitted to recommend tho question-papers constructed by me in 1920 
for the Civil Service Commission The tests are similar to the foregoing, 
but harder in difficulty and more easily marked They have been drawn 
up m five alternative booklets of equal difficulty It is hoped that the 
results based upon an examination of 10,000 candidates, may shortly be 
published t 

(‘) The resulta art aumnian/cd la Ann Sep Snt Ass, 1923, pp 218f Tho tests are now issued 
In the form of a revised hooklot, called " Group Test No 33 " by the N11 P , present address, Aldwych 
House, Aldwych A booklet tor children is publislied by the 'University of London Press 
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SUPPLEMENTARY TESTS OF INTELLIGENCL 
B. ORAL OR INDIVIDUAL TESTS. 

The folloTving are the oral or individual tests of intelligence, other than 
those of Binet and Simon, ■which have been found most satisfactory in the 
foregoing investigation * The first two are suitable only for children who can 
read and understand simple printed matter, ^ e , who are above the educational 
level of standard I. But for such children, especially for older and brighter 
children about scholarship age or scholarship standard, they appear to give 
results distinctly superior to those obtained by the Binet-Simon scale 

1. ABSURDITIES. 

This test may be used for a written group test as well as for an individual 
oral test. For a group test with this material the instructions are as follows : 

“ This storv 18 full of ridiculous and impossible statements—words or phrases 
which contradict each other or the rest of the passage. Some persons have 
found twenty or thirty absurdities. Cross out the words or phrases which 
you think are absurd.” No time limit is imposed. 

More fruitful results, however, -will be obtained with an oral procedure, 
since then the child can explain the reasons for his criticisms This method 
was emplojed to obtain the results recorded m the table (p. 234) The child 
IS first asked to read the passage through to himself, without further explana¬ 
tion. Younger children should read the passage aloud, so that the examiner 
can, if necessary, assist them with the harder words. The child is then 
asked if he notices anything peculiar about the story. Usually, he has 
remarked the absurdities m the last sentence, even if he has not smiled at 
the earlier ones He is then told that the story is full of such absurdities, 
that some persons have found as many as twenty or thirty, and that he is 
to find as many as he can. He is now required to read the whole through 
a second time, aloud, beginning with the title, and instructed to point out 
each absurdity as he notices it. If, through some misapprehension, he is 
content with discovering only one or two in the first paragraph, and then 
hurries on with the reading, he is asked if that is all he can find, and reminded 
that there are a large number in every paragpraph One mark is given for 
each absurdity spontaneously discovered by the child. The criticism of 
legitimate or possible statements on the ground of fancied absurdity— e.g., 
a denial that the moon might be visible in the daytime—is, of course, not to 
be counted. 

Like a completion-test, an absurdity test can be also oast in discon¬ 
tinuous form, consisting of a number of separate unconnected sentences, each 
of which (or some of which) contain some inconsistency or absurdity This 
18 the form adopted by Binet. But the number of examples employed by 
him— fiv,p in all—is far too few American investigators have collected a 
larger number , interspersed them -with a number of statements which are 
not impossible or absurd, and reqiure the child to mark those which he 
considered absurd. The procedure, however, is cumbrous, since even if the 
child’s marks are distributed by mere chance the probabihty is that 60 per 
cent, would be correct • 

(*) See p 212 (') Dr Ballard, however, has elnoe constructed a valuable scale of absurdities 

graded and discrete In form 
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Test 28 .—Aisurdities. 

A SUITOAY XN FbAITOB. 

Ten years ago on a pleeksant sumtner’s afternoon in the 
middle of January, 1916, the twelve o’clock express from 
Scotland was ruslung past the busy temunus of the Great 
Western Railway at twelve miles an hour. 

A clean-shaven young Enghshman, of about fifty years of 
agb, stepped hghtly from one of the first-class carnages and 
humed slowly down the platform wuth both hands in his 
pockets, carrying a heavy bag, and gaily curling the tips of 
his moustache. His strange voice suggested that he was a 
native of Germany, bom and bred, no doubt, in Pans ; and 
by his dusty shoes I gathered he had walked over fiom New 
York that very morning. 

There was not a cloud in the sky; and, as the rain was 
still falhng heavily, he took off his mackintosh and strolled out 
into the crowded streets of the city The ripemng fields of com 
through which he passed were turning golden as the sun set in 
the south. The square semi-circle of the new moon shone 
brightly in the heavens overhead. The evening shadows grew 
shorter and shorter in the twilight And a few minutes later, 

With a burst of splendour, the day dawned. 

He was standing on London Bridge watching the grey waters 
of the Severn rush northwards out to sea, and listening to the 
bleating of the sheep on Hampstead Heath. A few feet above 
his head an aeroplane was standing still in the sky, and beyond 
in the cloud a bright red seagull, with its four broad wings 
outspread, could be seen flying invisibly above the Dutch 
mountains. The clock on the dome of St. Paul’s struck the hour. 

One, two, three, he counted, and then ten more strokes. “It 
must be just half-past eleven," he said, “ no wonder I am 
thirsty. I must call at a greengrocer’s for a glass of salt beef." 

2. GRADED REASONING TESTS. 

Of all the supplementary tests here given the following is, in my view, 
by far the most efficient. It is particularly suitable for older and brighter 
children. It consists of brief questions, preceded by the data necessary for 
answering those questions. From the premisses thus given, the solution to 
each problem can be deduced by ordinary logical inference. No special 
knowledge, apart from that which is the common property of aU normal 
children at the ages tested, is expected or required. Empirically it is found 
that reasoning tests of this character form the best tests of intolhgenee, so 
far as intelligence can be tested by tasks of a smgle kind. It should be 
remembered, however, that, if time allows, it is always better to use tests 
of several different types, and not hmit the examination to one form, however 
exoeUent in theory. ‘ 

There are in the present senes seventeen problems. They are arranged 
m order of difficulty, and allocated m groups to successive mental ages, 
two to each year. The prmciple adopted for the age-asaignments resembles 

A fuller seeouBt of the construction and use of the tests will be found In Jmm Exp fed , Yol V 
Koa 2 and 3, ISIS, pn, 6B et tea The appendix there published coutaina flitr such tests suitable for a mote 
precise differentiation. Thoee used in the preaent InTestlsation and printed below aonsUt of what Is there 
described as the " short aeries " Where It Is desired to obtain a more acoutate estimate of a child whose 
mental level Is approxlmatelr known, for example. In testlns children within the same school atandaid 

the supplementary Questions contained In the fuller list of fifty are usually necessary 
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that suggested above for thp Idinefc-Simon scale ^ but is somewhat simpler 
in its application It is, in fact, that which is recommended in the next 
memorandum for the standardisation of educational tests ^ Each problem 
13 assigned to the age at which 50 per cent of the children can successfully* 
answer it, not, as in the Binet-Simon scale, to the age next below. Age is 
taken as age last birthday Thus, half the children between age 8 0 and 
ago 9*0, averaging therefore 8 J years, should pass the tests headed “ 8 years." 
Theoictically, therefore, a child on its eighth birthday passes all the tests 
above the heading “ 8 years ” and none of the tests below that heading. 
At 81 he passes half the tests immediately below that heading—that is, one 
out of the two in the short list liere given for age 8 

The conversion of the test-score into equivalent age or vice versa also 
follows a simpler rule. Each test counts as half a year, zero falling at 
Hence, the norm for any age us approximately twice the corresponding school 
standard The averages actually obtained at each ago are given to the 
noaiest unit^ lu Table XXXIV together with scoies roughly demarcating 
children of Central School and scholarship merit With these tests there is 

TABLE XXXIV. 

Norms for Supplementary Tests—B Individual Tests. 


Iverages and Borderlines for Reasoning Tests (Short List) 


Affe last 
Ihrthday 

Approximate 

Avemgo 

Borderline (or 
Central School 
Ability 

Borderline for 
.Scholarship 
AbUlty 

7 - 

2 

6 

8 

8 - 

4 

7 


9 - 

6 

9 

12 

10 - 

8 

11 

14 

11 - 

10 

13 

16 

12 - 

12 

15 

17 

13 - 

14 

16 

17 

14 - 

IG 

17 

17 


at any one age a far greater range of individual variation than with the 
Binet-Simon tests Thus a high-grade “ detective ’’ of fourteen, who reaches 
a mental age of neaily eleven with the Binet-Simon tests, and can read fairly 
fluently, is yet unable to do more than one or two of the simplest reasoning 
tests allotted to ages seven or eight On the other hand, one of the brightest 
children I have met in the ordinary elementary schools of London (she is the 
daughtei of a headmaster in the Coimcil’sservice,andha3 since beonaivardeda 
Ciinst’s Hospital Scholarship) scored, when nested at the age of 9yV, a mental 
age of 14 5 with the reasoning tests, but only 13 6 with the Binet-Simon tests 
As with the Bmet-Simon tests, each cluld is to be examined individually 
and orally " The same general procedure, and the same method of recording 
the results, mav be observed 

See below, p 209 

(') 1 or (iiller tables and preciber f gures see J Exp Perf , loc cii, p 121 The round numbers plare 
the borderline!, for ages 10- and 11 -. and perhapa tor age 0-. n I'ltlo too low The exact numbers lie abou t 
nndaar between the figures given and Ihe iiovt unit e p . the bori'orllne tor scholarship ahilitv appears to 
lie, on an average, at about 14 4, hut, of course must van in dUTerenb schools and under diderent 
oircuinstanpes 

(■> itor an interesting group eiDcrIment with these teats In written form, sec M M Falrgrievc "A Mass 
Test with intelligence QueBtloiis,"J Exp Fed Vl.i.pp iletUQ The wntten fomi however Is Inevitably 
less successful, since then the child does not always grasp that he is intended to deduce the answer from the 
premisses, and. further, the examiner loses the opportunity tor Insight Into the child's methods by means of 
cross examination 
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The questions are to be read by the child himself For younger children 
it IS more convenient to have each problem cut out and pasted, or else clearly 
typed, upon a separate card The problem is handed to the c hild with the 
following explanation “ Will you read this, please ? At the end you will 
find a question. When you have lead tho question, look carefully again at 
what IS printed above it, and try whether you can think out the answer 
The younger and duller children should read each problem aloud. Those 
of higher level (standard TIT or above) need only read aloud the first few 
If unable to pronounce a particular w’Ord, or if unfamiliar with its meaning, 
a child may be assisted. When it is clear that the child understands his task, 
he should be left quietly puzzling over the question, forgetful, as far as 
possible, of the examiner’s presence As soon as tho answer is given, it is 
accepted with a word of praise, and tho child asked to give his reasons If 
answer and reasons are incorrect, tho child Is then asked to tiy again, until 
he either succeeds, or fads in foui successiv'e attempts Every child should 
work forward from the easiest example until he fails on at least three 
consecutive problems. 

One mark la given for each lest correctly answered and correctly 
reasoned The additional tiials should not exceed throe m all for one test. 
Foi each unsuccessful attempt a etuarter of a mark is deducted A fi action— 
as a rule, a quarter, a half, or threo-quartcis lespectively—"is also deducted 
for an ill-expresaed reason, an inadequate loason, or no reason at all. 

Test 29.-GRADED REASONING TESTS. 

(Short List.) 

■ 1. Tom runs taster than Jim 

Jack runs slouor than Jim, 

Which 18 tho slowest of the thiee ’ 

7 Years 

2 Kata is cleverer than May 

May IS cleverer than Jane 
Who 18 the cleverest—Jane, Kate, or May ’ 

3. I have bought the follourmg Chiistmas piesents a pipe, a blonse, some 

music, a box of cigaiottes, a biaoolet, a toy engine, a bat, a book, 
a doll, a wallsing-stick, and an umbiella 

My brother is eighteen . he does not smoke, nor play cricket, nor play 
the piano 

1 want to give tho walking-stick to my father, and the umbrella to my 
mother. 

Which of tlie above shall I give my brother ’ 

8 Years. 

4. I don’t like sea voyages 
And I don’t like tho seaside 

i must spend Easter either m France, or among the Scottish I'llls, 
or on tho South Coast. 

Which shall it be 1 

5. The person who stole Brown’s purse was neither dark, nor tall, nor 

clean-shaven. 

The only persons in tho room at the time were— 

1 Jones, who is short, dark, and clean-shaven • 

2 Smith, who is fair, short, and bearded 

3, Grant, who is dark, tall, but not clean-shaven. 

W’ho stole Brown’s purse ? 
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9 Yeare. 

6, Three hoys are sitting m a row : 

Harry is to the left of Willie : 

George is to the left of Harry. 

Which boy is in the middle ? 

7. In cold, damp chmates, root crops, hke potatoes and turnips, grow best: 
In temperate chmates, there are abundant pastures, and oats and barley 

flourish : 

In sub-tropical climates, wheat, ohvea, and 'vines flourish . 

In tropical chmates, date-palms and rice flourish. 

The ancient Greeks hved largely on bread, with oil instead of 
butter : they had wine to drink and raisins for fruit. 

AVhich ohmate do you think they had ? 

10 Years. 

8, There are four roads here : 

I have come from the south and want to go to Melton. 

The road to the right leads somewhere else : 

Straight ahead it leads only to a farm. 

In which direction is Melton—^North, South, East, or West 1 

9. The doctor thinks Violet has caught some illness. 

If she has a rash, it is probably chicken-pox, measles, or scarlet 
fever. 

If she has been aihng with a cold or cough, she may develop 
whooping-cough, measles, or mumps. 

She has been sneezing and coughing for some days : and now spots are 
appearing on her face and arms. 

What do you think is the matter 'with Violet 1 

11 Years. 

10. Where the climate is hot, gum-trees and rubber ■will grow: 

Heather and grass will grow only where it is cold : 

Heather and rubber require plenty of moisture : 

Grass and gum-trees wiU grow only in fairly dry regions : 

Near the river Amazon it is very hot and very damp. 

Which of the above grows there 7 


11. Father has just come home in a brand new overcoat: there is clay on 
his boots and flour on his hat. 

The only places he can have been to are Northgate, Southgate, West- 
gate, or the City; and he has not had time -to go to more than 
one of these. 

There is no clay anywhere in the streets except where the pavement 
IS up for repair. 

There are tailors’ shops only in Southgate, Westgate, and the City. 

There are flour mills only m Northgate, Westgate, and the City. 

1 know the roads are not bemg repaired in the City, though they may 
be in the other places. 

Where has father been 7 
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12 Years, 

12. I started from the church and walked 100 yards • 

I turned to the right and walked 60 yards : 

I turned to the right again and walked 100 yards, 

How far am 1 from the church ? 

13. Field-mice devour the honey stored by the humble-bees • the honey 

which they store is the chief food of the humble-bees. 

Near towns, there are far more cats than in the open country. 

Cats kill all kinds of mice 

Where, then, do you think there are most humble-bees— 
in the neighbourhood of towns or in the open country t 

13 Years. 

14. A pound of meat should roast for half an hour : 

Two pounds of meat should roast for three-quarters of an hour : 

Three pounds of meat should roast for one hour : 

Eight pounds of meat should roast for two hours and a quarter • 

Nine pounds of meat should roast for two hours and a half. 

Prom this can you discover a simple rule by which you 
can tell from the weight of a joint for how long it 
should roast ? 

16. What conclusion can you draw from the following facts ? 

Iron nails wiU not float in a pool 

A cup of pure gold dust weighs nearly twenty times as much as a cup 
of water of the same size 

If you drop a silver sixpence or a copper coin into a puddle, it wiU sink 
to the bottom. 

A cubic inch (about a tablespoonful) of water weighs less than half an 
ounce j a cubic inch of brass weighs over two ounces . 

A leaden weight wiU drop to the bottom of the ocean. 

Sum up aU these observations in one short statement of the 
following form : “ Most-are-” 

14 Years. 

16. John said : “ I heard my clock strike yesterday, ten imnutes before the 

first gun fired. I did not count the strokes, but I am sure it struck 
more than once, and I think it struck an odd number." 

John was out all the mormng from the earliest hours : and his clock 
stopped at five to five the same afternoon 

When do you thmk the first gun fired ? 

17. Captain Watts and his son James have been found shot—the father in the 

chest and the son in the back Both clearly died instantaneously. 
A gun fired close to the person —as, for example, when a man shoots him¬ 
self—will blacken and even burn the skin or clothes : fired from a 
greater distance, it wiU leave no such mark. 

The two bodies were found near the middle of a large hall used as a rifle 
range. Its floor is covered with damp sand, which shows every foot¬ 
print distinctly. Inside the room there are two parrs of footprints 
only. A tlnrd man standing just ontside the door or window could 
aim at any part of the room: but the pavement outside would 
show no footmarks 
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Under Captain Watta’ body was found a gun no such weapon was 
found near James 

In each case the coat, where the bullet en cored, was blackened with gun¬ 
powder, and the cloth a little singed. 

Captain Watts was devoted to his son, and would have died sooner than 
harm hirti purposely hence it is impossible to suppose that he 
killed him deliberately, even in self-defence But some think that 
James secretly disliked his father, and hoped to inherit his fortune 
at Ills death. 

(1) Was Captain Watts’ death due to murder, accident, or 
suicido ? 

(2) War. James' death due to murder, accident, or suicide ? 


3. THE PORTEUS MAZE-TESTS, 

Mazes and miniature labyrinths have been used freely to study both speed 
and manner of learning among animals Power to learn, educability, is for 
some writers the very definition of intelligence. And it is, therefore, natural 
that what has proved so successful for the investigation of educability m 
animals should also be adopted as a possible test for intelligence in the child. 
Such a test would have the great advantage of being embodied in non- 
linguistio material, and requiring other than a merely verbal manifestation 
of general capacity. 

Per this purpose the only systematic set of maze-tests is that arranged 
by Dr Porteus, Director of Research at the Vmoland Training School in 
America. The mazes, eleven m number, are reproduced on the following 
pages. 1 They have been chosen to form an age-scale upon principles similar- 
to those that underlie the Binet-Simon tests. 

The procedure which I recommend, slightly modified from that of Dr. 
Porteus, is as follows ■ For all children above the level of the infants’ school, 
the examiner begins with the maze for age V The child is told to “ suppose 
this is the plan of the paths in a garden These lines are walls which you cannot 
get over Start with the pen from the mark at the top, and find your way 
out of the garden by the quickest path Show me, first of all, any openings 
that you can see " (The two openings are indicated ) “ All the other paths 
are blocked Don’t go up any of the blocked turnings Go down this path 
from the top, and then out by the first opening you can find " To avoid 
marking the paper, the child uses a dry pen or a pointed stick. After he has 
once begun, he should not lift his pen from the paper 

With the suoceedmg patterns the openmgs are not pomted out first of 
all Emphasise that the child must find his way out without lurnmg up 
any of the blocked paths, and, as soon as he enters a blind alley and 
has discovared that he is blocked, do not allow him to correct his mistake 
by retracing his path, but brmg him back to the starting point for a second 

I huve fco thunk Dr Porteus for hiB courteous pennisslou to rcproduco these figures An earlier 
version has already been publlahed In this country in tlie Journal of JBxpenmenlol Pedagouv IVol III, No 2 ^ 
p 113) but the mazes there shown are in an unrevised form, and are printed on a scale too reduced for 
actual use The tests originally assigned to ages V , VI, and XIIJ have jiow been transferred to ages IV , V , 
and XIV respectively In place of the earlier unsatisfactory VII -year test two new tests have been inserted 
for ages VI andVir (notdiflfering. however, as I think widely enough from each other in dlfllculty) And In 
the patterns retained a few alight changes have been introduced apparently to fit them a little more closely 
to the levels rsQuired The tista, as thus revised are described and discussed In full In a recent monograph 
published by the Vineland Training School, The Porteus Tests Vineland Ueiusion Seotember. 1919 

(*) Dr Porteus requires the child to mark his path visibly in pencil This entails a fresh sheet for every 
cblld, and. with the aame child, after e^ery error For such a procedure blanks in large q.iiantities can be 
obtained from the Extension Department of the Training School, Vineland. N J. 
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trial. If for some reason—for example, a suspected accident in a successful 
second trial—a third attempt seems needed, invert the diagram and treat 
it as a new test 

Dr. Porteus states that the tests need be continued only until the chud 
entirely fails with two successive mazes I suggest that, unless it is plainly 
evident that the remainder are too hard, each child should be allowed to 
attempt every maze 

The followmg method is recommended for scoring the results. One mark 
is awarded for each test correctly performed on the first trial Half a mark 
only is allowed if a second trial is necessary for success. To the total number 
of marks thus gamed, add four marks for presumable success m imaginary tests 
for ages I. to IV , the result will give the child’s score roughly m terms of a 
mental age. There is no test for age XIII. But four trials are allowed with 
the mazes for ages XII. and XIV With that for age XII a full mark is 
allowed for a success m any of the first three trials , and half a mark for a 
success in the fourth But with that for age XIV. two marks are allowed for 
a success in the first trial, and for every further trial needed half a mark is 
deducted thus a child who does not succeed until the second trial scores 
only one and a half, and so on ’ 

With the patterns for ages III. and IV. the child has simply to follow 
the general shape of the figure by drawing his pencil between the two lines 
The examiner demonstrates by visibly drawing with his pencil on a separate 
copy In the pattern for age III the child passes if he does not cross the 
lines, or out off corners, in more than three places ; in that for age IV , if he 
does not cross the lines more than twice In either case, a full mark is allowed 
for a success in either one of the two permissible trials With the maze for 
age V. half a mark is deducted if the child passes out of the second, or 
lower, opening. 

For English children the standardisation does not appear altogether 
perfect The percentage in each age-group, passing the tests assigned to 
their own year, differs much from maze to maze For example (counting 
two half-successes scored by two different children as equivalent to one full 
success scored by a single child), only 62 per cent, of the children aged 6 
pass the maze for age V , while as many as 84 per cent, aged 8 pass the 
maze for age VIII , and, indeed, even by modifying the given mazes slightly, 
or selecting mazes afresh from a new and larger series, it would be dififioult 
to hit upon an evenly graduated scale containing only one test to mark the 
exact median for each year Hence, I suggest that the mazes as a whole 
be regarded as forming a single graded test-senes, roughly increasing in 
difficulty, rather than as marking definite mental ages In Table XXXIV. I 
append norms for London children. For strict comparisons mental ages 
should be deduced from these But it will be seen that those obtained by 
the simpler method and upon the original assumptions differ only by a 
fraction 

In any case, the examiner should endeavour to observe the cause of the 
child’s failure. Here, as elsewhere, the significance of the test lies quite as 
much m the child’s method of attack as m his ultimate achievement. The 
cause may be an mtellectual one. ’The child may become confused; his 
power of systematic attention may be unable to cope with a task so com¬ 
plex ; he may be unable to follow with his unaided eye the longer paths and 
more devious routes, or he may fail to retain the results of his observation 
so as to guide the movements of hie hand , he may be unable to plan, or to 
profit by his past mistakes. Quite as commonly the cause is partly emotional. 
The child may be over-confident, or cEweless ; he seems unable to take 
thought beforehand, or too dashing and impulsive to carry out his thoughts. 



256 


eculiar value of the teats lies in the fact that the material is iioi)“ 
Many borderline oases of suspected mental deficiency, particu- 
and steady dullards with a manual or industrial bias, fail hope- 
1 the Binet-Simon scale, and yet unexpectedly succeed with the 
.; and, conversely, many of the more unstable type, girls especially, 
er glibly with the former, have not the prudence, the forethought, 
snanee of attention and alertness which the latter demand. The 
i, therefore, supplement, though they cannot, I think, supplant, 
scales in a profitable way It is perhaps in estimating social as 
tied from educational efficiency that they wiU be found most 


ht Average Upper Ijimit for Vie Development oi InteUxaence —will be noticed that the Porteua 
Terslon slven above for the Binet*Slmon scale, mahe no provision for thp years beyond sixteen , 
lollcatlon seem to eet an upper limit to the fftowth of IntelllsencB at about that age ‘ I have 
‘ text (D 170) expUcltlj taken the mental ose of 1 6 aa representing the average levtl reached by 
Dn adults Tennan. iu the Stanford Revision, and most other Inve&tlgatora, have made a like 
Influenced, however, by the low average revealed with the Blnet tests among American recruits 
the Ictest suggestions infer that mental growth must cease two or three years earlier than hae 
believed and propose. In calculating the mental ratio for adults, a divisor of 18 or 14 
fi extreme deduction my own results hardly conform Apart from the immense accession of 
rrledge and skill, setting aside, too. the gradual emergence of nsw powexs of character and feeling, 
)ceea of adoleecence seema to confer, there can. Indeed, be little doubt that, after the age of leaving 
urther development of natural Intelligence is. In most persons, far smaller than la commonly 
vertbeless. the opposite assumption—that Intelligence grows by equal annual Increments up to 
z of puberty, and then abruptly ceases—Is equally mistsicen. The error perhaps comes largely 
ng that a limit found with tests of one or two restricted types can be assigned as a flxed flat 
irk for intellectual processes of every observable kind. 

ent conclusion is based, not upon experiments with the Binet^Blmon scale, but upon supple 
s of intoliigcnce, such as those above described My data are incomplete and provisional * They 
itained. not only from students la Unlvereltlee and Training Colleges, who are. of course, of super- 
. but also from adults In various spheres of life, who from their educational history may be regarded 
average specimens of the ordinary elementary school class Enquiries begun In the new con- 
loolB, whereby the same Individuals will be tested and re-tested year after year. may. 1 hope, 
'turn a conclusive reply 

ufhclent to compare, age by age, as is so commonly done, merely the average number of marks 
the average number of questions answered (the procedure Illustrated In figure 20 , for there la 
ihow whether the units are of equal magnitude throughout the scale or whether the last test- 
e bard enough easy enough or graded finely enough to differentiate the averages for the later 
original measurements must first be converted Into terms of the standard deviations of the relevant 
as was done In constructing figure 21) 

therefore, taken oa zero the average performance of children aged nin^-^the age about which the 
elation Is approximately equal to the annual Increment or mental year 1 have treated the standard 
or all the age groups as theoretically equivalent, both to one another, audio the standard deviation 
pT. or annual Inciement) at nine which thus becomes the unit for the successive age averages. 

3 divcTgeiiciee above or below the average nine-year level Thus measured, the averages for the 
en five or six and twenty two or twenty three, when all the test-results are amalgamated In a 
I. lie nearly upon a logarithmic curve The follo^ng equation roughly fits the line of growth 

IJS-a 

A= 4—10 

nental lereJ (expressed aa above), and ix =ohionological Age 

rve is asymptotic By the foirm of its equation It progressively approaches a horizontal line 4 units 
rbltrary zero, that Is, a level above the mental age at nine by four times the mental year at nine If. 
8 of mcasuretnent, the mental y^r remained as large throughout the next few years, this might 


Porteus. as t understand, is now experimenting with mores lor adults of higher intelligence 
ey will, I hope, be published very shortly elsewhere In fuller detail than can be given here 
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■Mm to Imply that the upper limit ol intellectpsl growth was the mental age of thirteen <B+4) But ai we 
have eeen. the aunual inorement deoreaaes eUadlly ‘ It to. howeyer. atUl dtocerUble and eUll meaeiirable 
not only after the calendar age ol thirteen, but tparttouUrly when we eompaie lent reeulte from adults In the 
twenties) eren after the ago of eUteen . yet. as conttaetcd with the standard derisUon, though 
fllgnlflcftnt. it becomea ue^lieible in practice 

Attempts at constructing an absolute curve of mental growth, however, are at present likely to 
be of academic Interest only For practical purposes It is far more Instructive to express the growth 
cuiye in terms of mental years On this basis a logarithmic curve gives a tot rough approximation 
for the later stages (ages 7 to 17), To fit the onrller stages (ages 0 to 7) we may use an inverted logarith¬ 
mic curve When wo loin tho two curves Into one, we obtain an B-shaped curve, not unlike the cumu¬ 
lative ogive obtained ftom tho normal dtetnbntlon This In turn saggesta a speculative hypothesis as 
to the nature of tho growth-process which I have developed elsewhere. 

With certain simplifications lb to not difllcult to anlve at an analytical expression which wUl yield 
a first approximation to tho double curve tet us suppose that the rate of growth at any moment 
dvIOt say, la more or leas proportional (1) to the amount of growth already achieved, and (U) to the 
amount of growth that remains to bo achieved, i e, (1) to tho dietanca the ohUd has tiaveUed ftom 
lero growth, and (II) the distance he has yet to travel to teach maximum growth, i e , maturity Then 

^ = (1-y) 

where I represents maximum growth and k a constant dependent on the unit of scale This suggests 
that mental growth during the earlier ages to governed by a " law of compound interest" and during 
tho later by a " law of diminishing rotuma " If we measure both time and growth ftom the midpoint 
(ago of maximum speed), and changing the scale, we may write 

%-=a + v’){l-V’) 

The soluttoh of this (cf D A Murray, Int and Diff Calculus, p 416) la 

»'» tanh I', 

so that the values of i/' can bo found ftom a tabic of hyperbolic tangents. 

But It wo put * = 21' we can express this very conveniently as 

l+«~® 

An equation and a curve of this type—known as tho •’ logistic " or " Malthusian curve "—has 
ftequcntly been suggested for dcsctlblng the growth of populations both of human Individuals and of 
other organisms, s g, colls But tho relations between the logistic curve, tho curve for the hyperbolic 
tangent and the cumulative normal curve, have not to my knowledge been previously pointed out 

The fit BO obtained, however, to not altogether ssttofactory the observed data enggeet a curve 
that to (1) leee einuous (nearer to a straight Hue between ages 6 and 11), and (11) not necessarily sym¬ 
metrical A more elastic expression can he obtained by taking for the Index In the exponential term 
a series of powers of a I then find that 


1 -I- s- + '0025 *■ - '0026 *■ 

gives a reasonable fit 

This suggests taking an age of 16 or thereabouts (on a conventional scale of mental years) as the 
limit for the normal child It does not follow that 15 should be used as a universal divisor In obtaining 
a mental ratio for older youths or adults The common figure of 16 is undoubtedly too high If mental 
ratios are to be used at all at those older levels, I suggest a changing divisor, devised to keep the ratio 
equal (so far as possible) to that obtained during childhood However, on all these points further 
research la needed. 


I‘) Since, during a large portion of the Hhool year, the standard devlatlona, measured In terms of age, 
are In arithmetical progression (see p 158), It should stem perhaps that the atmnal Increments, measnied In 
terms of the standard deviation, would be In harmonlcal ptogtceslon The curve, however, deduced on tbto 
basis rises too high to At the figures tor the later years 

The non-mathematlcal reader, who finds blmsel! bewlldeted by the technlcalltlee o( my general argument 
may perhaps best seize my meaning if he turns to figure 21 (p. 161) and notes that (up to the age of Xm 
or XIT —the rest o( the diagram to untrustworthy) the tnterrato between successive yean became smaller 
and smaller, and the longer vertical Unas dividing them become more and more cloeely packed. An artificial 
Illustration of more regular condensation will be seen In the scale-divisions to the left of figure 24 (p 162) t 
the acale is, lir fact, here actually logarlthmle If now In figure 21 he supposes the ages after XII or xm to 
get teleacoped upon each other In the same even way, be will realise at once that the year Intervals towards 
the age of twenty, though still dtoeoverahle, would become negligibly small, and so ultimately disappear. 
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Figures 28 to 38. 

Test 30PORTEUS MAZES. 

Fig-tjhb 28 . Year Ill 


Allow demonstration, 2 trials, and 3 errors 
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FiGtnaE 29 Year IV. 
Allow demonatration, 2 trials, and 



errors. 
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Figutie 30. Yeah V, 

Demonstrate openings • deduct ^ mark for 2nd tnaf 


s 




FiauRE 31. Yeah VI 


261 
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PionBB 33. Year VIII. 


^ mark for 2nd trial, 
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Figure 34. Year IX, 
J mark for 2nd trial. 


s 
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Fiotjbb 36 Yeas X. 


^ maa;k for 2nd trial. 
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FrouBE 36 Yeab XI, 
} mafk for 2nd tnal. 
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FiQTjitE 37, Yeah XII. 

1 mark for Ist, 2nd or 3rd tnala, J mark for 4th trial. 
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Fiooke 38 Yeas XIV. 

2, 11, J marks for 1st, 2ftd, 3rd, 4th trials respectively 




APPENDIX V. 


Accuracy of the Supplementary Tests. 

CnUcisms of Previous Demonstrahom For the teacher the most convmcing 
evidence that the new testa described above will provide trustworthy estimates 
of the pupils’ general intelligence will consist in the actual correlations 
between the results of the tests and the assessments of mtelhgenoe made by 
teachers themselves , and this was the criterion I relied on in my earliest 
experunents To the psychologist, however, the problem will seem too 
complex to be conclusively settled m that fashion “ How,” he asks, “ does 
the teacher who supplied you with assessments for intelligence know that 
there is any such thmg ’ ” The correlations of Cattell, Thorndike and their 
fellow-workers have failed to substantiate its existence , and, though their 
methods were considered faulty by Piof Spearman, Prof Spearman himself 
has smce expressed grave doubts^ Intelligence, he argues, has so many 
different meanmgs, and mcludes such a “ superposed mass of obscurity and 
error,” that it would be better to drop the word altogether. Teachers’ 
estimates “ vary accordmg to the criterion they happen to adopt,” and are 
apt to mclude a variety of mental qualities that do not fall within the 
psychologist’s conception. More particularly, it is added, their assessments 
tend to show a strong scholastic bias they are mfluenced more by the child’s 
actual attainments than by his innate capacity, and thus depend largely on 
the child’s docility, mdustry, and memory. 

Prof Spearman therefore concludes that, mstead of usmg the teachers’ 
estimates to explam the experimental data, it would be better to use the 
test-data to elucidate the teachers’ estimates, “ which reveal all the faults 
that might have been expected from their origm m lay psychology 
Burt himself, for instance, found that certam teachers’ estimates, instead of 
exactly comoidmg with his General Factor as indicated by the experunents, 
showed a strong tendency to base themselves on power of memorizmg ” (loo. 
cit , p 67) And even those who, unlike Prof Spearman, accept the term 
“ mtelligence ” have voiced somewhat similar objections Would it not be 
better, they ask, to assess each child’s all-round ability by his total perform¬ 
ance m all the experimental tests employed ? In that way the relative 
efficiency of each particular test could be measured by its agreement with 
the sum total of the lot 

Correlations of Separate Tests With much of these criticisms I wholly agree , 
but I do not find them decisive No doubt, it is the task of the educational 
psychologist to check and refine the practical teachers’ conceptions and 
rough-and-ready procedures. No doubt, too, many teachers take too narrow 
a view of what mtelligence should really mean. Nevertheless, m my experi¬ 
ence, once an adequate defimtion or explanation has been given, the majority 

(') Bnt J Feych , V, 1912, p 66 
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of the more thoughtful observers are able to give broad and unbiased aasess- 
ments, which may serve at least as useful staitmg pomts But the best reply 
to these preliminary questions, and the best proof that the two interpretations 
of intelligence are approximately identical, are to be found m a detailed 
comparison of the test-results, on the one hand, with the teachers’ estimates 
on the other 

The group tests described above were applied to 843 children aged 10 0 
to 13 0 (moludmg a due proportion of children from central and secondary 
schools) , the individual tests to 251 children aged 10 0 to 12 O’-. To avoid 
the influence of age, the correlations were worked out separately for each 
age group, and then averaged In the tables below (Tables XXXV A and B) 
I have followed my previous practice and given the coi'relatioiis of each test 
(a) with the hypothetical general factor , and ( 6 ) with the teachers’ assess¬ 
ments for general intelligence It will be seen that the order of magnitude 
IS much the same for both sets of coefficients, but that the oorralations with 
the general factor are mvariably higher That wo should expect, seemg that 
all the tests were earned out at about the same date and refer to much the 
same limited tyjie of situation And, if the agreement between the results of 
each test taken singly and the assessments of the children’s own teachers falls 
short of perfect identity, then, I venture to suggest, it is at least conceivable 
that the psychologist's brief tests may be as much at fault as the prolonged 
observations of experienced judges 

From the standpoint of rigorous demonstration the most cogent procedure 
of all would be to calculate the amount of (a) the hypothetical general factor 
possessed by each child, by taking a weighted sum of the test-marks, and then 
to correlate this calculated figure directly with (h) the teacher’s assessment. 

The Calculation of Weighted Estimates. Yule’s foimulos for paitial correlation 
furnish the procedure required ® Adoptmg his notation we have to find an 
estimate of (the general factor) on the basis of n tests (Xj, Xn) 
We can do this by settmg up what he terms the “ characteristic equation ” 
Xj = 0 - 1 - 62^2 ^3^3 + • • • + bnXn. 

By the method of least squares we can then determme the best values for 
the coefficients b^, 63 ,. . bn (which he terms “ partial regression coefficients ”) 
All we need are (i) the correlations of each of the {n — 1) tests, X 2 , X 3 , Xn, 
with each other and ( 11 ) the correlation of each of the tests with the hypothetical 
general factor 

Accordmgly, having computed the appropriate weights, I have found 
the weighted total of the marks for the various tests employed {i 6 ., the 
estimated values for Xj^) by this equation, and coirelated these estimates 
with the teacher’s direct assessments for “intelligence,” defined as above. 
I then find that for the children, tested the correlations average 0 82 for the 
written group tests and 0 87 for the individual tests—correlations appreciably 
higher than those given by the Binet-Sunon tests 

The Calculation of the Regressions For tho.se who wish for fuller details a 
brief explanation is desirable to show how the weights have been obtained 
The crux of the adapted method lies m the prohmmary determination of the 
correlation between each test and the hypothetical general factor For this 

(‘) The Individual testing -was carried out with the aid of Miss Bradshaw and Miss Grant, to 
whom I am much Indchted for assistance in the calculations !Barller versions of the teats had been 
applied at Liverpool schools with the assistance of Mr E. C Moore (see J Exp Fed ,loc cit, I, 
pp lOlf , a full discussion of the tests and correlations will be found In Mr Moore’s thesis) 

(’) Introduction to the Theory of Statistics, 1910, pp 230 et act 
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purpose I have here employed the same formula as was proposed m my 
previous Report (Distribution and Relation of Educational Abilities, 1917, 
p. 53) And smce the imperfect correlations ouggest that the tests themselves 
may m part depend on irrolevant specialized abilities (memory, speed, verbal 
ability, spatial perception, or capacity for quick and skilful movement), I 
have at the same time adopted the supplementary device there used, namely, 
calculating the residual or specific corielations and testmg their significance 
by the probable error 

In the prmted report tho algebraic proof and the technical justification 
for these further formulae were omitted But, since several teachers have 
inquired how they were reached, it may be convenient to moorporate the 
fuller account^ here to those who are familiar with the work of Udny Yule 
and others on “ multiple ” and “ partial ” correlation, the derivation both 
of the formulse and of the procedures will bo sufficiently evident without 
further discussion 


Algebraic Proofs All that is necessar 5 ' is to modify the principle of partial 
correlation so that it can be adapted to the case where the relevant and 
irrelevant factors which are to be successively partialled out must be deduced 
from the correlated data themselves instead of from an external ratmg or 
“ criterion ” Let us begin, as tho familiar proof of the Bravais-Pearson 
formula begms,* by supposing that any pair of correlated variables, t and y 
say, may be conceived as linear functions (i e , weighted sums) of a number 
of independent causal factors, g, h, . s,t so that we can write 

00 = Wxgg -f- Wxtlfl + . WxsS + Wxtt . (i) 

y = voygg + Wyhh -f Wtes + Wytt. ... ... (ii) 


(where some of the weights may be zero) Here we are weighting factor- 
measurements to obtam test-moasurements, not vice versa. From this the 
usual proof proceeds to demonstrate that the best value for the correlation 
will be 




( 111 ) 


Now let us express tho right-hand side of this equation m terms of the 
original factors For simplicity, we will first of all suppose that each variable 
depends upon one common factor only (g), together with one specific factor 
pecuhar to itself (s or t). Then the weights attached to all the other factors 
will be zeio , and we have 

X = Wxyg + IVxeS, .(iv) 

y = U’ygg -b Wylt . - (v) 


Aocorchngly, substituting these values m equation (iii), wo obtam 


rxy — 


S(Wxyg + l0csS}(Wy„ -b Wylt) 
^/~E(Wxgq + WxeSf-y' Z(Wygg + Wyltf 


(VI) 


(^) Annual Revorl of the Psychologist, 1914, Appendix I 

(*) Tho reader will find a simple end acccasihle veialoii of this proof (baaed, on Prof Pearson’s 
original memoir) in the Appendix to Carsdog Jones’s J’lrst Course vn StatisticSi 1920, pp 276f 
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But by h 3 'pothesj 8 = r^t = »«( = 0, and therefore Sga ~ Sgt ~ Est = 0 
Consequently we have, on multiplying out. 


__ Wxg-WyoEg^ _ 

W^XgEa^ + V^xaEl>^ "v/ W^oEg^ + W^ytEfi 


(Vll) 


But, by the same procedure, we have 


^X(J 


Ejwxgg + wxss)g 
y* Eiwxgg + ■Wxsa)^\/ Eg^ 


and similarly 


Wxg\/Eg^ _ 

y w\gEg^ + w\sEs^ 

_ Wygy Eg^ _ 

-s/vfiygEg^ + V^ytEfi 


(Vlll) 


.(IX) 


Substituting from (vm) and (ix) m (vii), we obtain 

‘Ixy — 1'xifl'yg , . (x) 

and if X, y, g, s and t are all m “ standard measure,” so that 

Ex^ = Ey'^ = Eg^ = Es^ = Efi = 1, 

Wxg = rxg and Wyg = ryg , (xi) 

in that ease the correlations of x and y with the general factor are identical 
with the weights oi “ regression coefficients ” Wxg and Wyg 

Equation (x) provides in ray view the best expression for the theoretical 
table of correlations we should expect if all the correlations depended upon 
a single factor only It was regularly used to reconstruct the tables printed 
in my previous book on DiatnhvUon and Belations of Educational Abilities 
and m several earlier papers 

If we envisage the possibility (even without accepting it as a fact) that 
more than one general (or partly general)^ factor exists, we can easily generalize 
the foregoing proof. Starting afresh with equations (i) and (ii), and followmg 
precisely the same algebraic argument, we obtam 

rxy = rxgVyg + Tihryll 4- . (xu) 

where g, h, denote the multiphcity of factors 

Now, if we have n tests {x, y, z, . . say) instead of only two, we shall 
have analogous equations for all possible pairs. Accordmgly, reverting for 
a moment to the simplest possible case, namely, that there is only one 
common factor entermg mto the n variables, then (using k to denote any one 
of these variables), we have at once from (x) 

EtxIc — rxgEng 

and EErkh' = ErigErk'g = (Erig)^ 


(where k and k' both denote x, y,z, . , so that Erkg = Erk’g) 


Thus 


TxgErkg Etx! 

s/EikyEng ^/EEvkk' 


. (xui) 


(1) By a '■ partly general " factor I mean one that is shared only by a limited group of the tests, 
not by all, r e , what are conveniently called group-factors We have provided for these by assuming 
that some of the weights, such as wyk, Ws/i (say) may be zero 
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This “ simple summation ” formula was given m my 1917 Report (p 63, 
equation iii) And it is the formula I have used m calculatmg the “ correlations 
with the general factor ” shown at the foot of Table XXXV. A below 

With several factors we have from equations (i) and (ii) 


fxgZng + TxhSnh + ■ • • 

To apply equation (xiii) m such a case we must consequently assume that 
Srih, etc = 0 That means we must assume that, for the particular set of 
tests on which r is baaed, the residual correlations iih are distributed, like 
errors, B 5 rmmetrioally about an expected value of zero t Once we have 
determmed the correlations with the general factor, the calculation of the 
required regressions follows m the usual way 

The Defmition of a Hierarchy There are two ways m which this procedure 
differs from that ongmally suggested by Prof Spearman , and, where my 
conclusions differ from his, it is therefore possible that he would decline to 
accept them * First, his conception of the hierarchy seems to be broader 
than mme, and to turn primarily on the “ order ” of the coefficients, not on 
their actual size his requiiement is that it should be possible to arrange the 
table so that “ the value always ” {i e , m every row or column) “ becomes 
smaller as the eye travels to the right or downward ’’ {Am J Psych , XV, 
p 275), He apparently would admit as perfectly hierarchical any table in 
which the columns (or rows) were themselves in perfect correlation (see Bi it J 
Psych , V , p. 64, where he aiiplies this alternative method to my own 
table) He pomts out that this columnar criterion could be deduced from 
what he calls “ Burt's equation ” It does not, however, follow that, if the 
columnar criterion is satisfied, then my equation will of necessity 
also be satisfied Thus he and his students accept as hierarchical a table in 
which the coefficients are in arithmetical progression, though such coefficients 
could not be obtained by my multiphcation formula (x) Moreover, it would 
be quite impossible to reconstruct his own table of mtercorrelations, even 
approximately, by multiplymg the saturation coefficients that he gives (Am 
J. Psych , Zoc. cit , pp 276 and 291), t e , by using the method proposed m my 
1909 article If the multiplication gives a good approximation, then, it 
appears, he would acknowledge the hierarchical order as proven. If it does 
not, then he would still msist on applying the broader intercolumnar teat 
before rejecting the table as not hierarchical ® 


(*) If we prefer to ininimize not the mean of the deviation? but the root-mean-aouare of the 
deviations, then (as explained below) we must weight each row of observed correlations by tho 
correlation with the general factor We then have 

PrkgTlx 

rxa = 3 r — ■=x (XV) 

■V£(Bngri^)^ 

This gives the largest weight to deviations (or systematic ** errors *') of the highest correlations, which, 
as is well known, have relatively small sampling errors 

(’) I fancy we also differ about the conclusion to he drawn, when that Is strictly formulated 
I hold that a perfect hierarchy would only prove the adsence of group factors , Spearman holds that 
it proves the prefence of a general factor 

(*) As I have shown chew here, this intercolumnar formula can he modified to fit the narrower 
conception by taking the product moment of the correlations as they stand instead of the product 
moments of their deviations hom tht column-mean 
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The SaturaUmi Formula Secondly, Prof. Spearman, has objected to equation 
(xni) on. the ground that it aaaumea a Itnowledge of the “ self-correlations,” 
r-cx (My procedure is to insert approximate values for these self-correlations, 
and adjust them by successive approximation until we obtam rxx = ) 

He therefore suggested an ingemous alternative formula which avoided this 
assumption An 3 ithmg which would avoid this assumption seemed to me at 
the tune a great improvement, but I now doubt whether the particular 
formula he proposed to substitute is altogether satisfactory In deciding 
between the merits of the various formulae that may be proposed,^ I venture 
to suggest that we should accept that equation which gives the best fit to the 
observed results as judged by the principle of least squares, just as we should 
m seekmg any other form of average If that be admitted, my own equation 
would seem to give the better workmg value, t.e, to yield not merely a 
common or “ general factor ” but what I have called “ the highest common 
factor However, m practice, the differences obtamed by these various 
formulae are too small to make any serious differences to the conclusions 
eventually drawn. 

The Statistical Significance of the Demotions As suggested m previous Reports, 
the decision as to whether any given table is or is not “ hierarchical ” will 
depend upon the statistical sigmflcanee of the deviations of the “ observed 
coefficients ” from the ” theoretical values ” (cf Tables XVIII and XIX. m 
the 1917 report). Thus to determme whether the discrepancies are due to 
some further significant factor, h say, we can calculate each deviation (or 
" residual corrolation ”) by the formula 

rxy .g = Txy - TxgVyg (xvi) 

and then test its statistical sigmflcanee by the probable error of the origmal 
correlation. This was the procedure adopted m my 1909 article.® For example. 


It 1 b not difficult to devlflo alternatives Formula (xui), It will be seen, Is virtually equivalent 
to taking the ratio of (a) the arithmetic mean of the coefficients in a column, and (bf the root of the 
arithmetic mean of all the coefficients in the table 'With a perfect “ hierarchy ’* (as I define it) exactly 
the same value can be obtained by taking the ratio of the geometric means , and in this cose (as the 
reader can easily show) the self-correlations are no longer necessary Unfortunately, however, with 
empincal correlations a single coefficient that is approximately zero will be sufficient to throw out the 
whole calculation 

(*) A formal proof can readily be given by adapting the ordinary proof of the partial regression 
formula which Is based on the familiar device of least squares This leads either to a weighted or an 
unweighted mean according to the requirements laid down the closest fit of all is given by the 
equation already cited ((xv) above), but this is a little oumbeisome for general use (For the method, 
cf W W Johnson, Theory oj Errors avd Method oj Least SquateB, pp 91f., In the determinantal 
equation, reached by this method (Zoc oU , p 100), the symmetrical determinant represents table of 
correlations and the second members are the correlations with the general factor) Prof Karl Pearson 
would prefer to treat such problems by the method of moments But here the results reached are the 
same or nearly the same, according as wc include higher momentB or not strictly speaking, the 
highest common factor " of all would seem to reqidre the inclusion of all possible moments (1 am 
much indebted to Dr Kitchie-Scott and Dr W F Sheppard for suggesting these approaches to the 
problem, and for checking the prooft given In my previous Notea) 

(•) ''Experimental Tests of General Intelligence,” SrU J Psyche III, pp 161-2, Tables V 
and VI I still recommend this procedure for beginners and for preliminary trials or checks but, 
when it is employed, we must remember that, In a table of 20 residuals, a residual that is three times 
Its own probable error la likely to occur once by sheer chance A more succinct procedure la to calculate 
the pc or s d of the residuals and compare that with the theoretical p e or a d expected if the true 
residual correlations are zero [It would be stUX more in keeping with modem statistical procedures 
to compare variances rather than p e's or s d's. since the second variance is laid down by hypothesis, 
we should use the chi-squared distribution rather than the F-distrlbutlon and greater accuracy is 
ensured if the observed and the hypothetical corrolationa are converted to z (=tanh“^f) before 
subtracting ] 
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in Table XXXV A, if the two Completion tests had only a smgle factor in 
common, namely, the hypothetical general factor, we should expect the 
correlation between them to be 925 X 854 = 790 Actually it is 834 The 
residual of +-044 is more than six times the probable error Hence there 
must be some special factor common to this group of two related tests Most 
of the other residuals, however, appear to bo well within the range of the 
fluctuations to be expected from chance 

If wo desiie to estimate the amount contributed to the observed corre¬ 
lation by factors other than jr (^ e , the amount of rxy.g) for the. group actually 
tested, then equation (xvi) indicates the best mode of calculation If, however, 
we desire to estimate the amount of partial or specific correlation to be 
expected in a group homogeneous as regatds the general factor (e jr , m a well- 
selected class where all the children are on about the same level for general 
mtelligenoe), then we must divide by the standard deviations We then obtain 

- fxgTijg 

^rv.g = „ - /■- (’^Vli) 

which IS Yule’s ordmary formula for partial correlation This yields a larger 
figure for the residual correlation , and explains why to the teacher in the 
classroom the effects of the more specialized factors seem so conspicuous 

When we go on to compute tVio correlations of each test with the next 
common factor, h, we can use precisely the same formula as before (xiii) If 
we apply it to the whole table of residuals, then—os m calculating an ordmary 
mean deviation, so in calculating what is virtually the mean deviation of 
correlations—^we must disregard the negative signs {i e , reverse the signs for 
those tests or columns which have a negative satuiation with this second 
factor) When both first and second factors are based on the whole table, we 
shall obtain negative correlations between certain items and the second 
factor. This seems legitimate m dealmg with temperamental characteristics, 
where current psychology classifies persons in terms of contrasted types or 
tendencies (of W Stem, DifferenHelle Psychologic, pp 48 If ) It may even 
be plausible m doalmg with educational interests and attainments (cf 1917 
Report, p 68) But (so far as we know) mnate abilities are seldom antagomstic 
or compensatory. Here, therefore, it seems better to seek supplementary 
factors limited to certain groups of tests alone. W'^e shall then base the general 
factor saturations on the observed corielations for tests which share no special 
ability in addition to the one general factor This entails an obvious modifica¬ 
tion m the mode of calculatmg the divisor m equation (xiii) and was the 
procedure used for calculatmg the coirelations with the general factor m 
Table XXXV B 

In Table XXXV B, it will be found, there aie a number of sigmflcant 
residuals suggestmg special abihties withm certain groups of tests “ These 


(0 Let A denote the sum of the ‘iaturationa for tcat« a, b, and c , D the sum for il, e, and /, 
Q the sum for g and h Then wc ahould expect tlio sum of the correlations of a, 0, and c with d, e, and / 
to be equal to the product AD Similarly for the other two sets Hence to calculate a divisor 

such an Ay we have A- = ^ with similar oquatioiia for the other divisors (This principle can 


be extended to tables wheie there aie more than three groups for, when we pool groups of similar 
tests by averaging or summing their correlations, these averaged or summed correlations will form a 
hierarchy, except of course for the'sums in the diagonal of the pooled table , so that the formula) for 
a hierarchy of single coefficients will apply to a hierarchy formed of summed coefficients ) 


(*) It thus conforms to the imaginary case deacilhed by Prof Spearman and Dr Hart m their 
recent article (Joe cit, Tabic, p 67), which, they believed, was rarely, if ever, to be found in tables of 
test-correlations available at the time they wrote 


W 
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»re not unlike those described m my previous reports.^ From introspections 
and objective assessments of pupils domg exceptionally well or badly in these 
groups, I mfer that the factors may plausibly be identified with Verbal 
ability, visual ability, and manual speed and dexterity But from the size 
of the hypothetical correlations it will be seen that they play a comparatively 
small part as compared with that of the general factor ® 


(■) A convenient test for the presence »nd loosHon of such “ group factors ” Is readlty deduced 
flora the ■' principle of simple summation " Batlmate the self oorrelatlons as usual, then'dlvlde the 
entire correlation table Into submatrlees, according to the expected lines of separation between the 
group factors Let Kwm denote the sum of the 9 correlations of the S verbal tests with each other; 


Rmp the sum of the oonelatlons of verbal and visual tests , and so on Then If lUnu, ■> kmm, 

Kme contains a group-factor Be , In Table XXXV. B. 7 912 > = 6 904 (Of footnote 1 

p 275) ® 0®* ’ 


(’) If the non mathematical teacher dnds the algebraic proof on pp 271-2 difficult to follow, 
I suggest he thlnlcs the problem out in verbal terms, along the lines of my 1909 article (i c , pp 150/) 
e » , If the contribution of the General Factor to Reading is and to Spelling i, then the resemblance 
of Spelling to Reading will be i x i = i, hence the importance of the contribution of the General 
Pactoi to Reading will be proportionate to the sura of the correlations of Reading with all the other 
teste The formula finally deduced ftom this argument (eg. xlii) Spearman cannot accept, because it 
UBume^ & knowledge of the self correlations Tliese, however^ can be found by successive approxiiDa- 
tion, and the fbnnute Spearman would substitute are not valid if group-factors are present 


Snearmen^'Two-fsetof hr/ore “hT are based, not on 

opcarman s nyo factOf tiicory, ouC on COc older and more general suBfle<?tiDTis of nniton nnrf 

Sst Fit" (pwf Pearsons Lines and Planes of 

tralts*in terms of ih/ same nnrnh„r®of ™ters proposed to express a set of correlated 

the latter would lead o ^ somewhar,fah"„ .“"f "'■<=, significant Strictly speaking 
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TABLE XXXV. 

Correlahons for Supplementary Tests (843 Children). 


A.—Group Tests (843 Children) 


Test 

1 

2 

3 

4 

5 

6 

7 

1, Completion (Argument) 

( 866) 

846 

834 

752 

723 

739 

655 

2 Analogies (Written) 

846 

( 804) 

772 

710 

768 

697 

672 

3 Completion (Story) 

834 

772 

( 729) 

•726 

671 

668 

591 

4 Definitions 

752 

•710 

726 

( 676) 

645 

072 

623 

5 Synonyms 

723 

768 

671 

645 

( 648) 

631 

618 

6 Instructions 

739 

097 

668 

672 

631 

( 640) 

624 

7 Opposites 

655 

672 

591 

623 

618 

624 

( 560) 

Total 

6 406 

6 269 

4 991 

4 804 

4 704 

U 071 ' 

1 

4 333 

General Factor 

926 


854 

822 

806 

799 

741 

General Intelligence 

813 

746 

780 

763 

662 

746 

631 


B —Individual Tests (261 Children) 


Test 

a 

b 

n 

d 

e 

/ 

n 

h 

Cl Beasonmg 

( 970) 

944 

851 

797 

703 

661 

670 

574 

b Absurdities 

944 

( 942) 

828 

678 

680 

644 

548 

603 

c Analogies 









(Verbal) 

861 

828 

( 764) 

683 

655 

575 

681 

511 

d Analogies 









(Non-Verbal) 

797 

678 

683 

( 726) 

781 

687 

626 

560 

e Completion 









(Picture) 

703 

680 

655 

781 

( 895) 

763 

543 

487 

f Porteus Maze 

651 

644 

675 

687 

763 

( 666) 

505 

453 

g. Dotting 

670 

548 

581 

626 

543 

506 

( 679) 

654 

h Alphabet Sortmg 

574 

603 

611 

660 

487 

453 

654 

( 632) 

General Factor 

934 

867 

827 



716 

683 

645 

Verbal Factor 

310 

438 

251 


■a 

— 

— 

— 

Visual Factor 

— 

— 

— 

268 

.543 

382 


— 

Manual Factor 

— 

— 

— 

— 

— 

— 

461 

461 

General Intelligence 

■ 807 

716 

755 

683 

691 

667 

517 

•429 


















The Contribution o{ Schooling to Binet Scores 


In the foregoing Memorandum and in the more detailed report on which 
the account here given waa based, I attempted to compare the influence of 
innate ability and school environment on the Bmet tests by the aid of partial 
correlation This section (pp 193-195 above) led to a prolonged controversy, 
which deserves a reference hore A fuller discussion may throw some 
further light on the difficulties mvolved m interpreting this useful statistical 
techmque and in formulatmg the conclusions that may be drawn from it. 
Both those who attacked my statement and those who defended it seem to 
have read more into my words than was really mount Unfortunately, in 
abridgmg my original report for mcorporation in a semi-popular volume like 
the present, I had omitted many of the technical reservations, and, m my 
eagerness to emphasize the limitations m the Bmet tests which the analysis 
appeared to reveal, I went beyond what the evidence actually cited would 
warrant I assumed, of couise, that the majority of my readers would be 
familiar with other contributions bearmg on the same point These supple¬ 
mentary arguments theiefore require a brief recapitulation here 

Bagley, who accepts my conclusions, has pushed them to an extieme. 
In an eaily paper on “ Demociacy and the I Q ”, and later in his book on 
Dsteminim in Education (1925), he is good enough to refer to my brief 
analysis as “ the only thoroughgomg attempt to determine wliat schooling 
contiibutes to intelligence as determmed by tests ” , and quotes the figures 
given in the text as showing that “ not less than 64 per cent, of whatever it 
18 that 18 measured as native intelligence turns out to be the result of experience 
and training ” (Zoe cit, pp 18, 76f,135f) He accordmgly goes on to protest 
agamst the “ common psychological doctrme ” that mnatn endowment “ sets 
a lunit to a child’s educability ” , and, m his article at any rate, gives the 
impression that, m his own opuiion, “ human mentality alone among bio¬ 
logical traits IS not subject to biological variation,” oi, if it is, then the 
amount of that variation is so slight as to be negligible 

Those for whom this Repoit was primarily mtended were already aware 
of my views on this fuither issue In several previous contributions on 
“ Experimental Tests of General Intelligence,” I had applied factor-analysis 
to the results of cognitive tests, and had shown that the general factor under- 
lymg them appeared mainly innate. In this memorandum my contention 
was meiely that the Bmet Scale in the form m which it was then being used 
furnished a very inadequate measure of this innate factor, and was largely 
affected by schoolmg I had no mtontion of aigumg that variations m 
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mtelligenoe itself, as a sound psychological assessment would measure them, 
are “ merely the result of experience and training ” 

Bagley’s further inferences naturally drew heavy criticism , and, doubt¬ 
less because my view was taken to be the same as his, my own interpretation 
was criticized on similai grounds by several American writers.^ 

The chief objection of these critics is to my mtroduction of phrases 
implymg causation Regression coefficients, they say, “ show merely the 
average change m the dependent variable for umt change m the mdepeiident 
variable.” Holzmger and Freeman, for example, construct an alternative 
equation “ School work = 69 Bmet — 05 Burt -f 47 Age ” , and add it 
would be “ at least as reasonable to suppose that the ability which determines 
the child’s Bmet score is also responsible for the quality of his school work, as 
to suppose that the quality of his school work is responsible for hisBinet score.” 
They then proceed to aigue that “ if the Burt score measures mtelligenoe, it 
IS a kind of intelhgence which is of no practical importance, smce its regression 
for school work is zero ” These, they say, are their two mam points of dis¬ 
agreement But m fact there would seem to be several pomts at issue between 
these writers and myself 

1 The Introductwn of Causal Interpretations As regards the primary sig- 
mficanoe of the coefficients themselves, there is, I fancy, no difference between 
us. “ A correlation coefficient,” we are told, “ yields no information m regard 
to causes” similarly, a regression equation only enables us to make estima¬ 
tions, and “ an effect will yield as good an estimate of its cause as a cause 
yields of its effect ” With all this I heartily agree mdeed, I have urged 
much the same pomts elsewhere mysolf * But the corollary to my mmd is 
not that we can never look to the relative strength of oui regressions to 
mdicate the relative strength of the causes, but rather that, in order to decide 
what are the causes, and what functions are most appropriate to mdicate 
their relative strength, we require access to antecedent sources of Jcnouledge. 
Here my prelunmary specification of the variables concerned provides a 


(') Gates, A I, and Lasallc, J , J Educ Psych , XIV, 1923, pp 577-589 , HoUIngcr, K J , 
and Freeman, F N , " The Interpretation of Burt’s Regression Equation,” J Educ Psych , XVI, 
1925, pp 677-682, and td , ” Rejoinder on Burt’e Regression Equation,” ibid , XVII, pp 384-386 
A reply from Godfrey Tliomson is given in the same volume (pp 300-308) 

(*) These points were clearly stated in the longer report, which wus necessarily abridged for 
inclusion in the Memorandum I there destribed Yule’s method in detail, and quoted his account of 
the interpretation of partial regression coofticients viz , ” the magnitude of the cocflicienb gives, 
in fact, the mean change in JTj ” (the variable to be estimated) ** that is associated with a unit change 
in X 2 ” (one of the variables on which the estimate is to be based) when all the remaining variables 
are kept constant ” “ The relative milueiices of the three factors are indicated by tlic regression 
equation ” (Yule, Introd to Theory of ^iatislxcSf 1012, pp 230, 245 Cf also Burt, EugeniCi» Review^ 
VI , pp 36f, 40f) 

In the earlier article, suggesting the use of partial regressions, I had stated that their •primary 
function was (assuming linear relations) to give as exact an estimate or prediction ns possible, not to 
measure the “ relative influence ” of causal factors, which is only a derivative inference For the 
latter purpose, as was pointed out m my report, they can only be regarded as a rough and preliminary 
guide 

As regards the objections to importing causal phraseology, this kind of rnticism is extremely 
common in dlscussionB of inductive arguments In factor-analysis (as noted above) critics are fond 
of showing that, in some particular inatance, an inductive argument, when treated as a deductive 
argument, involves apparent fallacies My own view on the general logic of the matter Is briefly as 
follows In all such arguments we must take into account, not only the a posUnon information 
furnished by the experimental results, but also the a priori knowledge which we possess apart from the 
experiment Many of the objections by Holzmger, Freeman and others could thus be sustained only 
if we suppose that knowledge of the variables concerned is confined to what can be extracted from the 
flgures 
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knowltidge, rough and inexact no doubt, of the causal factors at work Indeed, 
to make thoir point, Ifoizmger and Freeman have to alter that specification 

This requnement seems obvious when we think what othei equations 
could be constructed from the data We might, for example, as Holzinger 
and Freeman point out. set up the following iegression equation (I give it in 
their terms) Age = 15 Binet + 51 School Work + 03 Burt Now would 
my oiitics argue that because the weightmg for school work is so large, 
therefore “ it is equally reasonable to suppose that the quality of a child’s 
school work determines his chronological ago ” ’ Evidently not in this case 
we might use the regression to guess the child’s age from his various scores, 
but we should not thmk of suggesting that the scores caused or “ contributed 
to ” his age A projectile is fired with a muzzle velocity of I. and a followmg 
wind, S , after a certain time. A, it has reached a specified distance from its 
starting point, B Having regard to the imits of measurement, we find (using 
a linear equation by Taylor’s theorem as a first approximation) 

B = aS + bl + cA 

Would Holzinger and Freeman declare that, smee we can deduce other 
equations, like 

cA = B — aS — tal, 

therefore we cannot distmgmsh between causes and effects ? And that if 
we tried to do so, it would be as fair to say that the distance travelled is 
responsible for the time (or for the wind or the muzzle velocity) as that the 
latter are responsible for the distance travelled ? 

To the reader who has not the context in my book before him, the 
argument of Holzinger and Fieeman has doubtless seemod more plausible 
because (as I have just observed) they tacitly change the designation of one 
of the variables what in my regression equation I called “ Intelligence ” 
(t e , innate general cognitive ability) tjiey call “ Burt ” , and they tieat the 
assessment for ” Intelligence ” as though it was merely another test-score 
Now this assessment was intended to give the best available estimate “ of 
the amount of mtelhgenco with which he (each child) is oongenitally endowed ” 

1 was not here concerned to demonstiate that, with this group of children, 
my own test would yield a somewhat better estimate of this quality than the 
ongmal Binet scale T assumed that as already proved But, what is more 
important, as stated on p 193, I did not take my test results just as they 
stood They were carefully discussed with the teachers, and freely oorrooted 
whenever it seemed likely that the teacher’s view of the relative merits of 
his own pupils gave a better estimate than the crude test-marks Some kmd 
of test was essential as a basis, to render the assessments of teachers from 
different classes comparable one with another 

No doubt, even so the assessments of “ Intelligence ” were not absolutely 
perfect At this particular school, however, I believed that, when checked and 
revised, they provided as good an estimate of innate capacity as could possibly 
be obtamed Now, if we aie justified m assummg (as the argument explicitly 
postulates) that what is designated “ Intelligence ” tout couit fprms a reason¬ 
able mdication of congenital endowment, then it is plainly absurd to suggest, 
as Holzinger and Freeman have done, that we might just as well suppose 
that the “ Burt score ” is the jomt effect of the Bmot score and of the scholastic 
score as that the Bmot score is the joint effect of the scholastic score and the 
“ Burt score ” . for this would be equivalent to mamtaining that congenital 
endowment was an effect of school teaching. 

2 The Prediction of School Attainments from Binet Scares If our immediate 
object were to “ predict ” a child’s present or actual school attaminents from 
a smgle type of test, then I should agam accept the comments of Holzinger 
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and Fieoinan But, of oourge, that was not the purpose for whiuh I was 
reoommondmg the Binet scale to teachers or school medical officers Indeed, 
here once again the criticisms urged by these and other writers seem largely 
due to the fact that they have overlooked the particular pomts I was con¬ 
cerned to demonstrate in this section JEolzinger and Freeman, for example, 

“ conclude that for predicting quality of school work the Bmet teat should 
be used in preference [to Burt’s roasonmg test], and that the latter will not 
impiove the forecast when the Bmet result is already known ” But this 
particular section was not dealmg with the problem of “ piedicting quality 
of school work ” m the sense here meant I had already discussed the value 
of the Bmet tests for that purpose in the preceding section (see pp 187f ) 
Here my primary object was to adduce empirical evidence for two improve¬ 
ments in the scale which I eventually wished to make 

First, the oi ujinal Bmet scale (with which alone this Memorandum dealt) 
moluded a large number of tests of school attainments as such (e g , the tests 
of copying script, of readmg, of dictation, of arithmetic, etc ) My contention 
was that in this respect the Bmet scale required a good deal of excision, and 
that the proper place for questions on school attainments was in a series of 
separate standardized scholastic tests, not m a scale of tests for innate 
mtelligence m my next version they were m fact ehmmated Secondly, I 
wanted to urge that, even with this ehmmalion, the Bmet Scale could only 
be relied upon for children who had received the usual amount of training in 
school and home In those days truancy was quite frequent in London schools , 
and it was not impossiblo for a child who was only modeiatoly dull to be 
diagnosed as ceitiflably deficient, because his mental age with the Bmet scale 
fell below tne boiderlme for mental deficiency For such cases, I mamtaiiied, 
the teacher oi school doctor should supplement the Bmet scale by using tests 
of a different type—the Porteus Mazes, the picture completion tests, the non¬ 
verbal analogies, and other tests which are commonly dubbed “ performance 
tests ” 

In support of these proposals my reasoning ran as follows Consider first 
a school class (say, a junior class in a “ central school ”) where all the pupils 
have approximately the same chronological age and the same umate mtelli¬ 
gence, but (smee they are drawn from different elementary schools) differ 
appreciably m reading, spellmg, composition, and arithmetic Then, if the 
Bmet scale consisted of a set of pure and perfect tests of mtelligence, un¬ 
affected by school teachmg, each of the pupils should receive the same mental 
age. But they do not Their Bmet scores differ considerably , and, what is 
more, the differences show a faudy high correlation with the pupils’ marlcs for 
school attainments The mforonce therefore is that the Bmet scores depend, 
to a larger extent than the Binet-testers of that day believed, on the child’s 
school attainments, which in turn we may suppose depend on numerous 
factors, such as special aptitude, mtere'st in school work, regularity of attend¬ 
ance, efficiency of previous teaohmg, and the like. Can we generalize from 
these observations ? Would the same result hold good, not only in a central 
school, but of any homogeneous group at every level, and, if so, how great, 
on the whole, is the influence of school knowledge os compared with that of 
innate intelligence ? 

My suggestion was that these further questions could be answered by 
ehmmatmg differences in age and intelligence statistically, by partial corre¬ 
lation, instead of actually, by selectmg homogeneous groups On calculatmg 
the “ partial correlation ” between the Bmet scores and the estimates for 
school work, with Age and Intelhgence ehmmated, I obtamed a coefficient of 
61 Smee with over 300 cases such a figure is fully significant, it seemed 
defimtely to demonstrate that the scores with the oiigmal Bmet tests depend 
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on other factors beside sheer intelligence and. chronological age In the 
Memorandum I tried to give this argument a concrete shape by imagining 
two persons, of normal intelligence, one a child of 7, another a youth of 17 
(i c , an adult m the sense that mental maturation is complete), both of whom 
had acquired no school knowledge whatever, and estimating what score they 
would have on the Bmet tests Giving them no marks for every problem 
requiring school knowledge, I calculated that the former would get a mental 
age of barely 6 and the lattei one of barely 9 (p 195) 

The influence of schoolmg and of accumulated worldly Imowledge was 
not entirely denied by the supporters of the original Bmet scale , but they 
held that it was too slight to affect such matters as certification for mental 
deficiency or scholarship awards Hence it seemed essential to secure some 
rough evaluation of its relative amount. Accordmgly, I suggested that, as 
Yule had done, we might take the regression equation to “ indicate the 
relative influence of the three factors ” (Yule’s wording, he cit , p 246) 
Let me quote from the fuller Report “ The average child m this school ” 
(where the assessments weie obtained) “had a chronological age of rather 
over 10 let us put it at 10 0 exactly Further, since a typical school had been 
chosen, the average mtelhgonce and the average school attainments would 
also be measured by a “ mental ” age of 10 0 Now consider a dull and back¬ 
ward child whose chronological age is 110, but whose mental and scholastic 
ages are only 10 0 Our equation tells us that his Bmet age would be 10 11 
Again, take another child, backward but not dull, whose chronological age 
and mental age are 110, but whose scholastic age is still 10 0 we estimate 
his Bmet age as 10 44 Thirdly, consider a normal child whose chronological, 
mental, and scholastic age are all 11 0 His Bmet age will helOO-t-Oll-f- 
0 33 + 0 64 = 10 98 Conversely, suppose a school doctor, after examin¬ 
ing a child of 10, who had lost a good deal of schooling owmg to illness or 
truancy, found that the boy had a mental age of only 7 , the doctor would 
have to lemember that possibly quite one-half of this deviation of — 3 years 
might be the effect, not of mnate mental deficiency, but of ignorance of 
readmg, spelling, writing, and arithmetic , only one-third might be due to 
mnate dullness ” 

3 The Value of Other Tests. Holzinger and Freeman also aigue that a test, 
such as that which they designate “ Burt,” “ will not improve the forecast 
[of school work] when the Bmet score is already known,” for its partial regres¬ 
sion coefficient is approximately zero “ intelligence which is unrelated to 
school work is not the sort of capacity which we usually have in mmd when 
we use the term ” Here, it seems to me, it is my critics who are mismterpretmg 
the partial regression coefficient. Because the partial rogiessioi coefficient 
is zero we cannot conclude that the “Burt score ” is unrelated to school 
work , m fact, what they call a “ Burt scoro ” is correlated with school work 
to the extent of 75 Wliat the zero coefficient tells ns is that, when we have 
based our estimate on the Bmot score, the mclusion of the Burt score will not 
produce any further improvement m our estimation If we dropped the Bmet 
score, we could, of course, mako quite a good estimate on the Buit score 
and ago alone 

Part of the fallacy arises from the substitution of the word “ fore¬ 
casting ” for “ estimating ” I venture to suggest that, if we really want to 
“ forecast ” a child’s school attainments, i e , to predict his future attam- 
ments imder approx^nato teachmg instead of estimatmg his present attam- 
ments as a result of past teachmg, then the new type of test might be even 
better than Bmet. 
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My conclusions seem to have been fully confirmed by later researches, 
Mr Hugh Gordon, one of His Majesty’s inspectors of schools, examined 80 
canal-boat children with the Bmet-Sunon Scale With these tests their 
average mental ratio proved to be 69, just below the borderlme for the 
defective Prom this we should “ forecast ” that nearly 50 per cent could 
not achieve school attamments above those of the feeble-mmded At my 
suggestion, one of my research students. Miss Frances Gaw, then tested the 
same group with a set of performance tests The average mental ratio rose 
to 82 Barely one m ten appeared to be feeble-mmded and the rest appeared 
manifestly capable of much greater educational progress with more adequate 
educational provision (a forecast which was subsequently verified with those 
for whom such additional provision could be arranged) 

4 The Contribution of Innate Ability to the Revised Binet Scale Let me 
repeat that these statements about the influence of schooling on Bmet ages 
refer primarily to the original version m which tests of readmg, writmg, and 
arithmetic were included , they do not hold (at least not so strongly) of the 
later revisions from which these scholastic tests have been excluded But 
even after wo have ohmuiated the influence of schoohng, we still have to 
consider whether other sources of general information, particularly the home 
environment, may not contribute an appreeiable element, possibly quite as 
much as innate ability 

This hi mgs me to a final pomt, which, I fancy, has not been sufficiently 
considered m the discussions I have cited Granted we are concerned with 
causal mfluences, what is the best function to choose foi measuring their 
relative strength ? I took the partial regression coefficients as affordmg the 
best available mdication (sufficient, it seems to me, for rough practical 
arguments) because m those days there appeared to be no better type of func¬ 
tion In the light of our later work I should now prefer to make two modi- 
fications (i) I should prefer, by usmg factor-analysis or an appropriately 
selected sample, to re-define the causal influences so that they form indepen¬ 
dent (i.e , unoorrelated or orthogonal) factors , (ii) I should prefer, for most 
purposes, to measure the relative strength of these factors by their contri¬ 
butions to the thtal variance 

To express the proportionate contributions of a number of causal factors 
m simple additive foim, suitable for purposes of calculation and deduction, 
it is much better to deal with factors that are virtually uncoirelated, wherever 
we can, because wo then eliminate the awkward cross-products that represent 
their mutual interaction Thus, for a rigorous argument, we should either 
take as our population of reference a group in which the measurable variations 
m heredity, home environment, and teachmg efficiency have little or no 
correlation, or else reduce the measured variables to terms of uncorrelated 
factors by some process of factor analysis Further, if we are to generalize 
the additive pioeoss, it is better to add contributions that combine to form 
the variance mstead of addmg contributions that combine to form raw 
marks, because the former lend themselves much more readily to mathe¬ 
matical mampulation Thus, m more recent analyses, what we have commonly 
analysed is not the crude deviation, but the “ variance ” (mean square of the 
deviations) Startmg with the partial regression equation in standardized 
form we can express the variance as the sum of a senes of squares and products 
of regressions, which are conveniently called “ coefficients of determmation,” 
and include “ jomt ” or “ mdirect ” determmations when the components 
or “ mdependent ” {l e , given) variables are correlated This change to an 

(^) Gordon, H , “ Mental and Scholastic Te8t<j among Retarded Children,” Board of Education 
Pamphlets, 1928, No 44 , Gaw, R , Brit J Psych , XV , 1925, p 390 
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equation wliicli involves measuring tlio relative strengtli of causal factors liy 
expressions involving squares or sums of squares is rather like the change 
from “ force ” to “ energy ” in measurmg the strength of physical causes ^ 

In a later investigation, using this mode of assessment with results 
obtained with the London revision of the Terman-Bmet tests, we calculated 
that the lespeotive contributions to the total variance could bo approximately 
expressed as follows (A) “ Nurture,” 22 per cent , consistmg of (Al) schooling 
7 per cent, and (A2) home environment 15 per cent , (B) “ Nature,” 74 per 
cent , consisting of (Bl) parental inheritance 41 per cent . and (B2) other 
hereditary or congenital influences 33 per cent. , (C) other factors, 4 per cent. 

As was pointed out m my 1917 Kopoit (p 67) educational claasification 
reduces variability to three-quarters or even one-half My proposal to correct 
for this by inverting Pearson’s generalization of the partial correlation 
formula has been criticized on similar grounds But it is strongly confirmed 
by the figures m Table XXXI I have, however, discussed this problem more 
fully in my Report on Junior County Scholarship Examinations (App I 
Correlations from Select Groups, 1934) 


(') In tliG ramihar formula for Multiiile correlation, B" ■= Poi’'ci -I- Poahj -I- , whore R" 

is the total varlanoo due to the testa 1, 2, , gives the total contribution (direct and Indirect) 

of teat 1 , and so on In the equation Po/oi = P’oi I- Poipoa'is + , P*,i, gives the direct con¬ 

tribution and p,iPo(*'i 3 the Indirect 2 PoiPm»‘„ will be the coefficient of Joint determination and 
give the Indirect contribution of both teats 1 and 2 

In my view exprcssiona baaed on an analysis of variance should not wholly take the place of 
those involving the unsquared regression coefilcient', In particular It should bt noted that, for those 
who arc unaooustomed to tlunk In terms of vannnee, the resulting figures are apt to make tho Importance 
of supplementary factors seem smaller than It really Is Thus, if ® 7Ia + 60i-f- 40o-I- fiOd (the 
four factors o, b, e and d being uncorrclatcd). the contributions to tho variance will be 60%, 26%, 16% 
and 0%, so that a contributes over 5 times as much to the vaiiance as d, although the “ weight ” of 
a IB little more than twice as much as the " wi Ight" of d In several minor Reports and later Laboratory 
Sotes I liave discussed the precautions that must he observed in applying and interpreting the partial 
correlation technique and the allied technique of correction for selection Here, as elsewhere, a correct 
mterpretation 1s, in my view, only attainable It we take into account antecedent, extrinsic, or a prum 
knowledge, as well as the Intrinsic or a posteriori knowledge extracted ftom the data furnished by the 
ad hoc expenment the causal structure of the phenomena must he borne in mind as well as the 
quantitative assessments themselves In particular, a straightforward Interpretation of Yule's formula 
for r^y j 13 only strictly permissible. If we know (from antecedent Inlormation) that the whole of z is 
contained In a: and y Let tho reader compare dlHercnt structural compositions for the three variables 
considered eg, r~g + !c',i/ = B + y',z = g + z', or again x=g + h, p = h + i, 

+ }, or again, x = o+ h + x',y — g,z = h, and then contrast the resulting partial contlations 
with the results obtained ifa: = p-t-A-i-®', y = g + ft-Pi/', and s = g Tho requisite condition Is 
rigorously fulfilled when z = age, and age is then partlallcd out But with most of the other empirical 
variables that we desire to eliminate by the partial correlation technique, the causal pattern tends to 
be more complex In such cases the results of the technique are apt to be misleading if its limitations 
are not kept in mind (Useful disoussions will be found in Kelley, E L , J Sduc Psych , XX , pp 
119 24-, and Snedecor, G W , Statistical Methods^ pp 282f) 

The reader will get a clear notion of the effect of factor-composition on correlations and regres¬ 
sions, if he tonstmets an " overlap diagram," similar to those suggested by Guilford, Psychometric 
Methods, pp 305, 460 , or by Thomson, Factorial Analysis of Svman Ability, p. 11 A possible pattern 
to fit my own regression equation has been suggested by Thomson, " The Inteipretitlon of Burt's 
Regression Equation," / Fdtic Psych , XVII, 1926, pp 800-308 One further warning should 
be added Variance also measures heterogeneity Hence the contributions of factor-variance to total 
variance, expressed as a variance-ratio, depend not only on the relative strength of the postulated 
causes, but also on the relative heterogeneity of the population Consequently, for discussions like 
the present, the correlations mu-st be obtained from (or referred to) some standard type of population, 
eg, an unaalceted age-group or a random sample drawn ftom such a total age-group 




Memoraidum IIL 

TESTS OF EDUCATIONAL AHAINMENTS. 


1 . NEED AND USES OF SCHOLASTIC TESTS. 

For the measurement of school progress there is no scheme of tests, 
widely used and popularly recognised, claiming the same position and 
en]oying the same prestige as the Bmet-Simon scale for the measurement 
of native intelligence. In collaboration with Monsieur V Vaney, Bmet 
and Simon did, indeed, attempt what they styled a “barometer of in¬ 
struction ’’—a set of graded exercises in reading, spelling, and arithmetic ^ 
But the tests were compiled upon a rougher plan , and were of necessity 
suited only to those educated in French schools, speaking and writing the 
French language, and using the French systems of weights and measures 
In other countries they have attracted little notice 

At first Bight, it might seem that teachers need no assistance from psycho¬ 
logists in assessing educational attainments , they can make their own class 
tests. Nor is the presumption altogether mistaken. Where quahtative 
estimates are concerned, the intuitive judgment of the experienced teacher 
IS likely to be both surer and speedier than the laborious deductions of the 
statistical psychologist. But in quantitative exactitude it is no longer the 
same, here the records of the practical teacher appear—^not always, indeed, 
without advantage—to drop short of the high ideals of theory, This has 
been demonstrated by scientific studies upon the validity of school marks , 
and more recently, “ m America, there has arisen an eagerness, perhaps too 
great an eagerness, to supplement traditional examinations by psychological 
tests, and to apply the new statistical methods to the survey of educational 
systems. 

The aim of such tests and surveys should not be to criticise. They are 
weapons of enqmry, not of inquisition Their office is to serve the teacher, 
not to rule him , to enable him, in fact, to do more easily what already he 
desires to do, but can now do only with difficulty, or not at all • that is, to assess 
—^independently of all personal or subjective standards, whether Ins own or 
those of an external scrutineer—the comparative level of his individual pupils 
or of his class taken as a whole. For the rest, it is to be remembered that if 
he deviates from quantitative exactitude, such exactitude is not his immediate 


(') See, lot example, Blnet and Simon. The Develotment of IntHlioence (1005), translated by E Kite 
P 70 el SCQ , and %d , Menially Defeclxve Chxldren translated by W B Drummond, p 54 

(') It la now neatly twenty years since Rice applied the first scientific test of educational attainments to 
measure improvement In a definite echool subject—spelling: and Just ten jeats since Thorndike published 
the first graded scale to measure a dellmto school product—bandwriting For the literature ol later investl 
gators, see bibliographies contained In the volumes cited In Appendix IV (p 460) The chief disad¬ 
vantage, of the Amorioan scalps, apart from differences of idiom and values for money, weights, and 
measures, is that, as explained below, the averages and norms are usually given only for school-classes 
or " grades," not for age-groups 
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business. The examinations of the teacher should be adaptable to the 
shifting needs of the moment; hence, he follows the method of the extemporised 
test. The psychologist seeks universal comparability and numerical pre^ 
eision; he, consequently, is bound to the method of the standardised test. 
Each procedure has its special uses, its special merits, its special short- 
commgs. Each can find something to learn from the other. 

Psychologists, physicians, social investigators, and other officers who, 
"Without themselves being school teachers, desire from time to time to gauge 
the school attainments of the child, are compelled, by the exigencies of their 
work, either to adopt, or to evolve for themselves, some simple scheme of 
educational tests. To them, as well as to professional teachers, my own 
attempts, impertect as they are, may be of some small interest and service 

The selection, described in this memorandum includes the various 
scholastic tests used for the preceding enquiry and cited from time to time in 
the foregoing pages. Both in general character and in age-assignraent, 
the test-questions and test-material are virtually identical with those 
employed in my previous investigation upon the distribution and lelations 
of educational abihties. The age-averages or norms, therefore, may be 
accepted as defining, in concrete detail and with rough exactitude, the level 
of the several units—educational “ages,” “standards,” or “grades”—in 
terms of which school attainments were then measured and reviewed. 

Purpose of Present Scale of Tests. 

The object of the tests is to provide a set of scales measuring, as scien¬ 
tifically as possible, the attainments of individual children in all the funda¬ 
mental subjects of the elementary school cumeulum. Especially have I had 
in mind the purpose for which hitherto such tests have been mamly used in 
this Country, namely, to determine the scholastic abihties of borderline cases 
found in, or recommended for, the special (M.D ) schools. The series contains, 
first, the complete test-sheets, questions, and other materials needed for 
administering the tests ; and, secondly, a set of tables for deciding whether 
the performance of any given individual child corresponds with the average foi 
normal cluldren of his years, whether it deviates from that average by more 
than the average or “ standard ” deviation, whether it approaches the border- 
hne dividing the normal from the mentally deficient, or, finally, whether it 
descends to, or even sinks below, the average for deficient children of equal 
age. 

The Age-Basis in Scholastic Tests. 

The conception underlying each of the scales is that of an “ educational 
age.” Throughout I have sought, however tentatively, to construct such 
tests as may permit the examiner to measure attainments in terms of what 
may be called—in a broader sense than usual—“ mental years ” The figures 
give, as it were, a time-table of intellectual progress. They seek to indicate 
in quantitative terms, fixst, at what diffenng rates children of diverse types, 
the slow-coach and the non-stop express, the lumbering goods truck and the 
first-olasa train, pass the chief stations along the various routes of the educa¬ 
tional journey ; and, secondly, how for each one, with its particular freight of 
fuel and pressure of steam, may be expected to travel toward that distant 
terminus, which forms the destmation of all, but which few will reach. 

The unit of the mental year is, I admit, a conception suited only to a 
preliminary enquiry. In America scales and norms for scholastic abilities 
have been baaed almost exclusively upon averages, not for each age, but for 
each class, for the successive “ grades,” as they are termed. This is as though 
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we in this country were taking figures merely for the several “ standards.” ^ 
To gather data on this basis avoids, no doubt, the troublesome dislocation 
of classes that the sorting out of ages (when the same tests are not given 
throughout the school) must inevitably entail. But the composition of 
“ grades " in America, like that of “ standards ” in England, varies so much 
from school to school that the results must always be of uncertain significance 
even in the country where they were got, and in all other countries of no use 
whatever 

A few American psychologists, however, following Professor Thorndike’s 
enterprising lead, have endeavoured to find a unit more scientific than 
either age or grade—a unit that shall be demonstrably of equal value 
throughout the scale. In any senes of problems, the interval of difficulty 
which separates problem number one from problem number two should. 
It IS said, be identical in magnitude wnth the interval of difficulty which 
separates problem number two from pioblem number three, and so 
throughout the senes. The ideal is praiseworthy ; but the methods may be 
questioned The statistical technique, evolved for selecting such test-problems, 
differs with different investigators and for different subjects , m every 
instance it is cumbrous and abstruse “ Certainly, for the uncompromising 
precision of a scientist's research, a technical unit, intelhgible oply to the 
initiated—the “probable error,” the “percentage difference,” or the 
“ standard deviation ”—must in the end be unavoidable. But, for ordinary 
use in ordinary hands, something simpler, something speedier, something 
•self-evident is wanted. The Wit must embody an everyday conception, 
some formula in origin less pedantic, m application more practical. Accord¬ 
ingly, for the busy teacher and the visiting psychologist the “ mental year,” 
however ciude, would seem, as a unit, to be sufficiently exact, as it is emi¬ 
nently serviceable Laboratory tools are for the laboratory , the journeyman 
carries a pocket footrule, not a micrometer screw. 


The Schools Tested, 

The figures m the tables are derived from the examination of somewhat 
slender numbers, A single investigator is necessarily confined, with so large 
a range of tests, to a narrow range of schools ; and, whenever he revises has 
test-questions—a process inevitable m the early phases of his work—he must 
sacrifice all his preceding data and base his fimshed tables solely upon figures 
got by the new material 

In the final experiments nineteen ordinary elementary schools or depart¬ 
ments have taken part, and eleven special (M D ) schools. These contain in 
all rather over five thousand normal clnldren, and rather under fifteen 
hundred mentally deficient children. In many instances, however, it became 
impossible to give the whole series of tests throughout the entire department 
But, so far as was possible, complete age-groups were selected. As a rule, 
the total number of representatives for any one year may be taken as about 
five hundred for the normals, and about one hundred and fifty for the de¬ 
fectives At the youngest and oldest ages, both among normals and 
defectives, the numbers were very much smallor , in consequence, for the 

(>) The Code of Regulatlona for Elementary Schoola. iesned by tbe Board of Education eome thirty 
jeiraaeo, omuncratcd rough standards of attainments to be eipeoted in ths various clasees, which thus 
acquired a name vhich only recently they haye begun to drop The formulation of such minimum standards, 
in itself a useful piece of work, was as there giiea too vague and tentative to do more than confer some 
deflnltenosB of aim The syetem of tiamlnation and of payment by results nhich were associated with this 
discarded scheme, still unfortunately cause many older teachers to look with suspicion upon aU attempts to 
diaomcr norms and to define oblectivos The interest of the statistical psychologist, it la hardly necessary 
to attlrm, lies In sometlung altogether ditferentftom the purposes of the code (•) But of p. 150, 439 / 
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extreme periods of school bfe, the figures offer but the rudest approxi¬ 
mation. 

In thus selecting a comparatively meagre sample of the total population, 
it has been necessary to make some allowance for hmitations in scholarship, 
m social status, and in age, which inevitably characterise pupils in particular 
schools and particular school classes The ordinary elementary schools 
chosen for the experiments represent, with certain exceptions, median schools 
for their borough ' To this end all the schools in the borough were first ranked 
in a rough order of merit according to the general level of the pupils’ attain¬ 
ments Merit was deduced principally from the performances of the children 
in the preliminary examination for junior county scholarships, and from the 
number of scholarships attained annually in the final examination The 
schools placed in or near the middle of this series were selected as medians 
To these typical schools were added four schools of an exceptional type, 
namely, the school in the poorest neighbourhood, the school in the most 
prosperous neighbourhood, a school in a moderately poor neighbourhood, 
and a school in a neighbourhood moderately well-to-do. The data obtained 
from these and other sources were ultimately weighted, upon the principle 
described in discussing the Binet-Simon tests, in proportion to their repre¬ 
sentative value. 

Within a circumaonhed area special schools are few. They offer no such 
opportunity for systematic choice I have, however, endeavoured to include 
special schools recruited from both the poorer and the better social classes. 

In calculating averages and standard deviations for normal children at 
the older years, I have admitted representatives of those transferred to Council 
Central schools and of scholarship winners at Council Secondary schools ; and 
have attempted to weight data from these sources in just proportion For the 
ages of 11— and upwards, therefore, the norms are somewhat higher than 
could be obtained in ordinary elementary schools alone, since these commonly 
surrender the best of their oldest pupils. Siimlarly, for the older defectives, 
I have striven to weight the figures derived respectively from jimior schools 
and from schools for elder boys and girls, so that the composite result eventu¬ 
ally obtained should approximate to the true average for a random sample. 


2 . PRACTICAL CAUTIONS AND SUOOESTIONS. 

A few practical suggestions and warnings may be added for those who 
wish to employ these or similar scales for special purposes in their schools. 

(i) Pronsional Nature of the Scale. 

This IS, I heheve, the first attempt to construct a systematic set of 
scholastic tests and norms for Enghsh school children • It follows that the 
results are only provisional. Their value is limited , their accuracy low. 
If a child, hitherto deemed normal, deviates below the standard here tabu¬ 
lated as average for his age, the examiner will not too hastily conclude the 
child must therefore be backward. When the thermometer registers sixty 
degrees, and the pools ate frozen, it is always possible that the instrument 

(‘) Owing to the fact that In the course of my previous survey many of the tests hafl been given In an 
earlier and unrevlsed form In the median schoola of the borouffh then reviewed, It proved neecssary to Inoludo 
for some of the final tests, raedlan schools from an adjacont boroiisb The dpoeial schools were also situated 
In the same two borooghs, and comprised those to which the ordinary elementary achoole in question 
rommonli transferred their defective cases 

(*) Since this was written, Dr Ballard has collected and published a largo number of teats, both of edu¬ 
cational abilities and general IntelUgeuce, many of them tests of hia own constructing, in his admirable 
volume on Menial Te$t9 (Ilodder and Stoughton. 1(>20) 
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may be at fault—particularly if it be the first manufacture of an apprentice 
hand. Already, in diagnoses based upon the Binet-Simon tests, we have 
seen the risks to which a too submissive loyalty is blind And, in foreign 
schools, faith in a falhble test-scale, as in something beyond appeal, has 
greatly impaired the value which early efforts at educational measurement, 
cautiously accepted and critically appiaised, might conceivably have pos¬ 
sessed, He, therefoie, who applies these methods to some class or school, 
and thinks ho has discovered a mote, should first consider whether a beam 
may not lurk in the test. The eye of science, no less than the eye of the 
body, has its muscce vohtantes —quivering flecks that seem to lodge upon the 
faces of our friends, but prove when re-examined to be mere illusory pro¬ 
jections of some little opacity in our own apparatus of vision. 

(li) Practical Uses and Limitations. 

Nevertheless, pending the construction of some more valid scale, even 
the present compilation may have a practical as well as a theoretical use. 
Tests are time-savers They cannot pretend to greater accuracy than the 
considered sentence of the observant and experienced teacher, judging his 
own old pupils. But observation is slow, and experience an affair of years. 
The young teacher who has not yet based his expectations on prolonged 
experience, the new teacher who has not yet had opportunity for protracted 
observation, may by means of such devices be helped swiftly to some pro¬ 
visional conclusion. To the verdicts even of the shrewdest judge the method 
may have something to contnbute for without such a method we possess 
in educational measurement no personal equations—no formula measuring 
the estimate of one teacher against the estimate of a different. The lack is 
crucial. It 18 like the option of twenty francs or twenty marks when one 
13 Ignorant of the rate of exchange. 

Tests should provide a universal currency, or at least some hrst 
approach to it. Wben the headmaster of one school says his pupil is “ fair,” 
and the headmaster of a second says his candidate is “ excellent,” the two 
reports, as they stand, are ineommensurable. What is “ fair ” in Lewisham 
or Hampstead excels even “ excellence ” in Bermondsey or Bethnal Green 
We have first to equate the teachers’ standards before we can equate their 
reports. But if both use the same tests and quote the same terms—“ with 
such a scale the child is so many years above or below the normal average "— 
then a valid comparison has already been instituted. And, for most puiposes, 
I believe, the tests will furnish a statement of general and specific school 
attamments probably more trustworthy and certainly more precise than could 
be got with the same expenditure of labour from unaided impressions and 
improvised examinations. To test the general level of an entire class, to 
reveal the teaching efficiency of a school as a whole, they are perhaps not 
wholly to be trusted. But for measuring the more extreme degrees of 
backwardness or advancement among individual children they may, I fancy, 
be of positive service. 

For norms obtained upon so hmited a scale as the present, a wide margin 
should be allowed for error of measurement. Unless a child, or a group of 
children, differs from the stated averages by one year at the very least, little 
significance can be affixed to the divergence. If possible, when testing indi¬ 
viduals, a teacher should always examine the remainder of the age-group in 
the same school, or, at any rate, a sufficient normal sample. This holds with 
especial force for those accepting a scale worked out in a particular London 
district, and applying it either to schools m the provinces or to locahties in 
London itself poorer or less poor than the district here surveyed. So great, 
indeed, are local differences in school attainments, whether due as in some 
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cases to differences in social and economic status, or as m others to differ¬ 
ences in teaching method, that a child's performances should never be 
judged except by comparison with others of his age who have had equal 
opportunities and an equal chance, alike at school and at home, 

(ili) Teachers’ Own Scales. 

It follows that every teacher should prepare his own senes of tests 
and his own scale of norms He should, in any event, hesitate before adopt¬ 
ing, bhndly and bodily, someone elae's ready-made scheme. An instrument 
of hia own forging, if framed upon scientific principles, will be far more 
suited to hia peculiar requirements Teachers are too modest. From time 
to time some external examiner introduces a new test The teacher infers 
that the device enjoys some occult efficacy to which nothing of his own could 
ever aspire He borrows the test He may adopt and adapt it for purposes 
of teaching. The next time it is used in an examination, either by himself 
or by the originator, its whole significance is destioyed or changed j to the 
child the task is now as stale and familiar as any class-room commonplace 
Medical officers who examine oases of suspected deficiency find that such tests 
as those in the Binet-Simon series, once they have been popularised, become 
rapidly useless for their special ends. Abroad, the same fate has already 
overtaken tests of school attainments If, therefore, any body of teachers 
or educational investigators are studying the value of a particular test-sheet, 
It IS better, as a rule, that the questions contained in it should be left to the 
investigators themselves They should not be applied, forthwith and in¬ 
discriminately, by any whoso curiosity happens to bestirred. Those prosecut¬ 
ing the enquiry will welcome the oo-operation of others who may be interested 
But then, that the procedure may be correct in detail and comparable as a 
whole, the original investigators should bo approached before, not after, the 
results are secured. 

If any wish to test the merits of the present series, 1 personally shall 
respond most gratefully either to criticisms, or to lequests for minuter 
explanations. Our next efforts, I would urge, should be addressed primarily 
to two problems • first, to the perfection of the tests themselves, both by 
selecting additional questions and by improving the form of the questions 
already selected ; and, secondly, pending the construction of a better and 
more diversified senes, to the standardisation of the measurements of age- 
averages and variabihty, by repeating the present sets, with all their imper¬ 
fections, upon a more ambitious scale. 

(iv) Application of Scales to Syllabuses. 

Indirectly and within limits, such a senes as the present may prove 
helpful and suggestive in the compilation and criticism of syllabuses of class 
instruction Too often, in place of a detailed formulation of aim, the class- 
syllabus contents itself with vague recommendations touching method alone. 
As an illustration, I may quote an extract from a scheme of work drawn 
up for a particular class in a particular school for mental defectives. 

* At ilhmeHc —^Analysis of numbers with the four rules up to 99 Stress to 
be laid ou addition, subtraction, and multiphcation, rather than on division Special 
attention to subtraction , method of decomposition to be used Mental to precede 
written work , exercises in the concrete to be fully used , but care to be taken to 
lead Up to an abstract idea of number and to guard agamst figures being used 
mechanically and unmtelligontly " 

The theoretical principles that ammate such precepts are unexception¬ 
able , they are rational, all too rational. But the precepts themselves dictate 
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almost exclusively points of practical method. They remind us of the 
reasoning of M, Tom^ m Xt'A.tno'iLi' JSX^'icin I think with Artemius. 
Whether he cures his patient or lulls him is of no consequence, so long as 
his treatment follow the correct rule. A dead man is a man dead , and 
we are sorry for him But if rules are to be broken, who shall answer for the 
consequences 1 ” The old psychology ordained correct rules of method, 
rules deduced from the supposed nature of the human mind as such, and 
the supposed self-evidence of some universal ideal. If there chanced to be some 
particular mindso deeply defective as to be incapable of approaching that ideal, 
so much the worse for that particular nund ; everyone was sorry for it, 
but it had to be sacrificed, not the rules, nor the ideal The now psychology 
takes a humbler stand. It is concerned with individual minds, not with 
mind m general It is content to define the hmited powers of this child and 
of that, not the ultimate potentiahtiea of children as such. It seeks to for¬ 
mulate aims proportioned to those hmited powers, not the ideal aims of an 
ideal school in an ideal society. And, taking care to state precisely the end 
to be achieved, it will, for the present, leave the means to take care of them¬ 
selves. Of method, a region of research as yet all but unvisited and 
totally unexplored, the psychologist of to-day knows less than the teacher 
And of rules of method the psychologist is tempted to say with another 
professor of medicine • “ Each case must be a rule to itself ” Method should 
be individuahsed, not umversahsed , adaptable as clay, not rigid like a 
clamp , evolved progressively from week to week, modified for this pupil, and 
reversed for that, not written down, once for all cases and occasions, in a 
book. 

Of the class for which the syllabus quoted was drawn up all but two 
failed, and will for ever fail, to form an “ abstract idea of number." Two 
succeeded Pour at least found it easier to manipulate figures “ mechani¬ 
cally " than to understand the “ exercises m the concrete " Thus the 
dietary which was one child’s meat left another child starved, and, had it 
been forced upon a third, would have poisoned its mmd against the whole 
subject Respecting manner of instruction and mode of approach, therefore, 
no rigid directions should be laid down To generalise, to prescribe, and to 
dictate, to attempt to deduce at the beginning of the term, from a prion 
presumptions, an ideal procedure that is to be applied throughout the term, 
regardless ol unforeseen developments in the future, regardless of individual 
idiosyncrasies from moment to moment, to the children in a mass—such a 
plan, even with the most homogeneous class of defectives, would be fatal, 
were it not futile. The one merit of such prescriptions is that almost in¬ 
evitably they are too vague to be injurious, too general to be restrictive. 

Method, then, may wisely be left to the class teacher to determine, who 
in his turn will leave it to be determined by the cluldreij’s needs, to be un¬ 
folded from lesson to lesson by the progressive self-revelation of each indi¬ 
vidual mind. On the other hand, an exact enunciation of results to be looked 
for would be, not only possible, but helpful. To the class teacher it would 
be no small service, if the head master, after due consultation with his 
assistants and due examination of the class, formulated, in terms of tests 
and marks, the aim he considers should be kept in view • “ in addition so 
many columns of such and such a character to be added in such and such 
a time with at most such and such a percentage of error " , and so forth. 
His statement might announce the average he expected the class to achieve ; 
or It might specify the minimum beneath which even the meanest pupil 
should not fall; or it might indicate both. It would not exact the same 
attainments from every one, as though each inherited the same capacity, 
and as though all, therefore, could make similar progress at the same flat rate. 

X 
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Wliat has been said of arithmetic observations might be applied to 
reading, and indeed to any subject measured by our tests In reading, the 
class syllabus not infrequently imposes a preference for some special method 
—^the “ Phonic," the “ Nellie Dale," the “ Look-and-say,” or what not ; 
while the results to be attained by the method are passed over, unnoticed 
or ill defined. Here, once more, the norms may bring precision. 

With the mentally deficient the most successful plan is usually the policy 
of a limited objective , and the tests may well aid in stating that objective, 
and in defining its limits Indeed, throughout in the foregomg suggestions 
I have had chiefly in view the special (M.D ) class. But their application 
may doubtless be extended In constructing the schemes of work for the 
backward they have certainly proved serviceable ; whether they are applic¬ 
able to syllabuses for normal classes, it is perhaps beyond my province to 
decide But, even in the ordinary school, a trial would be worth the making. 
It IS an axiom that the plan of instruction should be adapted to the age and 
ability of the children to be taught. Lessons and level should correspond 
Take an ordinary London child of a given age—say nine and a half. What 
degree of accomplishments in reading, spelling, and arithmetic may we, 
with the greatest probability, presuppose t What further amount may we seek 
fairly to have added by the end of the ensuing year ’ Hints for the answer 
to such questions may bo extracted m much detail from a perusal of the 
various scales. We may safely assume from them that already at the age 
specified he can spell such words as “towel" or “touch ” , we may hope 
chat m a few months he will spell such words as “surface,” “saucer,” and 
“succeed " , if we set him words like “conceited ” oi “occasion,” he will 
probably, even after twelve months’ drudgery, still blunder. Similarly, 
from the arithmetic scales we may discover what problems in money he can 
attack, and what type of bill or invoice he may be taught, problems in the 
measurement of time, of equal complexity, will, for at least a year or two. 
remain beyond his grasp 

With a child of average ability to aim at attainments well above the 
average wiU be usually unavailmg and sometimes dangerous; what aa-e to 
be considered average attainments the tests and tables show. Similarly, 
with children of abihty above or below the average, the aim should be 
correspondingly high or low , and once more the tests will intimate in detail 
what a child who is backward by two years can barely do, and what a child 
who is two years ahead may be taught with profit. 

Arguments, however, founded upon this hrmted basis should be received 
with proper reserve The problems have been selected upon statistical 
grounds, not from a prion deductions The words proposed for the measure¬ 
ment of reading, spelling, and dictation were picked, not because they are 
the words that should specially be taught, but because they form appropriate 
or suggestive tests The examples set in the arithmetic papers are published, 
not as model questions, but solely because they happened to have been 
answered by 60 per cent of the children at the age specified. Whether these 
or other exercises are the best to teach at this age, whether these or other 
formulae should be used in framing examination papers, are distinct issues, 
to be decided only after a distinct research 

(v) The Danger of the Average considered as a Norm. 

Equally, too, the standards of attainment are norma only in the statis¬ 
tical sense. They represent actual averages and actual medians, not ideals. 
If asked to point to an average child, the class teacher commonly selects 
one who suffers from no disabilities. He thinks of the normal child as one 
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who, without being obviously supernormal, is entirely free from abnormali¬ 
ties. But, in an environment so distant from perfection as that of a typical 
London borough, the average child has many disabilities, and the majority 
might be by a precisian dubbed abnormal, at least in the sense that they fall 
short of perfect normality. Hence, most teachers and educationists will, I 
suspect, view with a shock of surprise the low level of the norms now given 
They should remember always that the norm, as here defined, is approxi¬ 
mately a median, that is, a mediocre measurement or performance which 
cuts the entire group into two halves numerically equal, those above average 
and those below. Hence, it approaches an unsatisfactory or inferior perform¬ 
ance as nearly as it approaches a satisfying or superior performance, neither 
more nor less, being itself but neutral and indifferent Like the bare water¬ 
shed that divides the sterile slopes of the foggy north from the fertile terraces 
of the sunny south, it inclines of itself to a preponderance neither of brightness 
nor of dullness, but has an equal share of each If a child or a school reaches 
merely the average here given, that m itself is little cause for gratification. In 
a good school or a good neighbourhood, it would be a reason for dismay A 
norm such as this is not an ideal or standard to be aimed at ; it is the soantest 
minimum, short of which the verdict “ below par,*’ “ definitely inferior,” 
must be pronounced 

In thus printing only median samples and average figures, there is, I am 
sensible, a lurking danger. A mimmum wage, officially recognised, tends 
in its practical operation to become, or at least to limit, the maximum wage. 
So, too, in educational statistics when nothing but averages are pubhshed, 
a nak arises lest all better performances tend to be depressed towards con¬ 
formity with those averages. The figures printed here, however, are put 
forward simply as a record of facts, not as the formulation of an aim—a 
guide, perhaps, but not a goal To be completely useful, indeed, such a scale 
should comprise for every age, not only average achievements, but best and 
worst achievements, together with typical achievements at even intervals 
between these two limits. But the publication of further samples the narrow 
compass of this memorandum inexorably forbids Standard deviations I 
have invariably given throughout, and their unexpected size shows how 
artificial a thing is the list of averages against which they are set. If the 
reader desires some indication of a genuinely good performance, he may add 
the standard deviation to the average , and take their sum as marking a 
fi^re which only the best 16 per cent, of a typical age-group reach or surpass 
add twice the standard deviation to the average, and only 2 3 per cent, in a 
random sample will be found to pass the total. i 


(vi) Specific Disabilities. 


The examiner should always discriminate between children who are 
backward in moat subjects and children who are backward in one subject, 
or one hmited group of subjects, alone A child, for example, who suffers 
"'ll j disabihty in reading and spelling, such as so- 

called woid-bhndness,” is to be carefully distinguished from one who is 
in every respect mentally detective. 


deviation may be defined ae the 

Z lUyergences of Individual children (duly weighted by squaring) from the arithmetical average 

will M For rsLnh. I r u!i middle two thirds of that group 

The '"“da are, on an average, read by boys of ten 

words r “'”"1 ‘"<>-‘>d'd3 of the boys of that age read mors than fifty 

"mfuMoi^ ton ewenty-^ght words TTnleas. therefore, a boy of ten can read such words as ■■ theory.' 
r potation. philosopher, he cannot be considered a remarkably good reader. 
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As 1 have shown in memoranda previously published,’ educational 
attainments depend largely upon capacities of two lands * first, a common 
or general capacity, entering into every subject in different degrees, but best 
exhibited in those that need thought-processes of a higher order, such as the 
comprehension of reading-matter among young children, and, among older 
children, problem arithmetic and literary (or rather logical) composition , 
secondly, specific capacities—such as arithmetical ability, bnguistie abihty, 
manual ability, and musical ability—entering only into a small group of 
subjects A child who is deficient in the former will be backward in all 
subjects—most backward in those subjects most dependent upon this central 
capacity (such as the subjects first named), least backward in those subjects 
least dependent upon it (such as manual and musical subjects) A -child 
who is deficient in one of the specific capacities alone will be backward in 
the limited group of implicated subjects, and m none but these 

If the teacher compares the individual results, obtained from a group 
of boys Qt the same age and about the middle of their school career, with the 
different scholastic tests, ho will have little difficulty in verifying for himself 
the joint operation of capacities of these two orders To establish their 
existence scientifically, to disengage their several influences, statistical 
methods based upon the calculation of correlations (such as are illustrated 
in the memorandum cited) mast be employed The apphcation of such 
methods through all classes and in all departments yields a further twin 
conclusion namely, that the relative influence of the more general capacity 
IS greater, first, m earlier years as contrasted with later , and, secondly, 
(though perhaps less certainly) among girls as contrasted with boys To 
procure from one and the same group of children clear statistical evidence 
ot the interplay of both general and speciho factors, it seems host to 
confine the experiment to boys about the level of standard V, With 
younger children, and particularly, it would appear, with younger girls, 
one can often demonstrate little but the existence of the general factor, 
until older school oluldren, and particularly vnth college students, little but 
5ecihc talents or specialised interests 

From this it should follow that in younger years—below the age of 
about ten—it must be peculiarly difficult to diagnose a special or localised 
disability, as it is undoubtedly difficult to discover special or localised talents. 
Specialisation is, during early childhood, the exception rather than the rule. 
Young turtle, said Epicurus, is every kind of meat in one—fish, fowl, pork, 
venison , but old turtle is just plain turtle Similarly, the young child 
contains in fresh and dormant essence the germ of every faculty Age alone 
betrays our idiosyncrasies. 

Like special abilities, then, special disabilities often fail to declare them¬ 
selves until a later age. Nevertheless, the teacher should always take into 
consideration their possible existence. Many young children committed to 
special schools for the mentally deficient prove Bfterwu,rda to have been 
cases of specialised defect, especially defect in linguistic subjects, such as 
reading and spelling. To assist the diagnosis of such cases, a systematic 
comparison of test-resulta in the several subjects, each with each, should 
o invariably be made ; it may be achieved most simply and most clearly by a 
chart, by plotting the results graphically in the form of what 1 have termed 
elsewhere a “ psyohograph ” ’ I shall append to my discussion of the several 
tests case-studies, obtained by such means, and illustrative of special dis¬ 
abilities m the more important subjects of the curriculum 


(M See Didlri&uUfm and Relaiumt of EducalwtMl p 46 et scq . and eacUer papers 

{*) Oistribo/ion and JleUition* 0 /Fig 9 pp 64-j 
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(vii) The Analysis of the Psychological Causes of Backwardness.^ 

To diagnose the mere fact of backwardness in some particular subject’ 
oven to measure its amount, is still not sufficient The teacher should also 
analyse within that subject those special aspects or elements of it in which 
the child IS peculiarly weak. As a means to this, he may adopt one or other 
of the devices suggested already for analysing backwardness in non-scholastic 
abilities. “ To compare performances in the specific processes entering, for 
example, into arithmetic, the results for each sum can be tabulated accord¬ 
ing to the scheme employed for comparing specific aptitudes revealed by 
the Binet-Simon tests. 

The most useful plan is that of cross-classifying the marks, by children 
and by tests, in a row-and-column table. The test-questions may be entered 
by number along the upper margin, and the names of the children, preferably 
in order of their general abilities, down the left-hand edge A mark foi each 
performance is then placed under the number of the test against the name 
of the child The totals of the rows indicate relative performances of the 
children , the totals of the columns, the relative difficulty of the tests for 
this particular group If from extensive experiments it is known that for 
most children all the tests are equally hard, or that for most children the order 
in which the several tests are entered is the order of increasing difficulty, then 
the special weaknesses of this particular class, and of particular individuals 
in this class, are patent at a glance It may become manifest, for example, 
that subtraction is much weaker than multiplication, or that easy sums 
dealing with time are worked less accurately than harder sums in long- 
measuie, that “phonic” words are badly read, or that “look-and-say ” 
words are badly spelt 

Such a device may be apphed to tests of almost every subject. There 
are other devices which are specially applicable to certain subjects alone 
These I shall discuss under the appropriate headings 

But the examiner should go further still and test the underlying psycho¬ 
logical capacities. His end is only reached when he has probed beneath the 
scholastic abilities and scholastic defects, and has, wherever possible, observed 
and measured the deeper and simpler functions, the elementary intellectual 
processes, that together make up the activities of school. He should remember 
always that linguistic abihty and arithmetical ability, even the ability to 
read and to add, are themselves highly complex functions ; and that in mental 
life there are always more ways than one of learning to do one thing 

It is here that mass teaching, with its employment of a uniform 
method and its insistence on uniform results, fails most conspicuously 
Too many children, who, under the methods of class instruction generally 
in vogue in the ordinary elementary school, make httle or no progress, are 
set down as mentally defective , and are assumed, therefore, to be inherently 
incapable of learning the primary subjects of the elementary curriculum. 
Nor IS this misconception confined to the ordinary school. In the special 
schools also, just as there are many strugghng with reading and number 
who should be turned aside on to concrete and practical work, so there are 
not a few who, while rightly held to the formal subjects, are yet limited to 
the rudiments, capable of chmbing yet kept at the foot, simply through 
failing to make headway by the time-honoured track. 

I am not, of course, contending that this is a umversal characteristic, 
or even a common mark, of the current education in special or elementary 
schools , nor have I so much in mind the inexperienced teacher as the 

{’) For an analrsis ol the non paycholoelcal cauees ot bachwardnese. I may refer to my previous 
memoranda iDiatnbutum ol Abilities, pp 87 et seo (') See above, pp 4 and 11 
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ineffective system^—^that system of collective instruction ■which has long been 
traditional, but which is now being valiantly thrown over by the enterprise 
and efforts of masters and mistresses themselves. Many, indeed, will still 
argue that, since individual teaching and small classes cannot at present 
be provided for all, they should, therefore, when available, be devoted 
specially to those children among whom they are likely to be most remunera¬ 
tive—namely, to the supernormal. But the argument is fallacious. It may 
well be maintained that what the supernormal need is not individual teaching, 
but rather an ampler opportunity for individual work. 

Yet, even for the backward, indindual teaching may be no less wasteful 
—it 'Will, indeed, be more wasteful—^than class teaching, unless it follow 
the appropriate method And the appropriate method can only be discovered 
by an intensive study of the special needs of each particular child. Indi'vidual 
teaching, m short, presupposes indi'vidual observation. The teacher must rid 
himself of the assumption that for a given subject there is one sound method ; 
and test each method afresh upon each backward individual The sound 
method for a child is that method by which he learns most successfully , and 
what is sound for one child, or even for most children, may be unsound for 
the remainder. 

How, then, are we to discover the method best adapted for each indi 
vidual 7 In the first place, as I shall later eiiplain in greater detail in deahng 
with the several subjects, special tests may reveal what m a given child are the 
mental capacities we may most successfully rely upon, and'what we cannot 
entirely trust. Let me here emphasise that it is not sufficient to discover 
disabihtiea. We are too prone to look for backwardness and to emphasise 
deficiency. In the most backward and in the most defective we should still 
search also for unusual abilities and special gifts, gifts and abihties that 
may compensate for defects, that may offer help to appropnate training, 
and hold out hope for a successful development. As it is, such gilts in the 
less favoured child are left too often to waste, since, being neither sought 
for nor suspected, his special talents pass unnoticed. 

“ The jewel that we find we stoop and take it 
Because we find it , but what we do not see 
We tread upon, and never think of it.” 

For the rest, the teacher may well adopt the plan pursued, often half un¬ 
consciously, by his most successful colleagues, the plan which may be termed 
experimental teaching Essentially it consists of individual instruction 
earned out by constantly varied devices and by ■widely diversified methods ; 
but it IS to be accompanied always by a close observation of the child’s 
spontaneous method of attack, and by a detailed study of the ways which the 
child can, does, and ■will by preference, follow and adopt m learning a given 
piece of work; and it is to be succeeded always by an intensive training in the 
most defective operations by means of the least defective mental channels. 

(viii) The Need of Permanent Records for Each Child. 

Last of all, let me urge, not only the need of periodic testing whether by 
the same teacher or by successive teachers, but also the preservation of the 
records, and their transference from one teacher to another as the child is 
moved from class to class. Too often the personal knowledge gleaned by his 
first teacher, through individual attention, through daily study and a year’s 
experience, is lost when the child is promoted to a fresh class or leaves for a 
fresh school, and the discoveries have to be made all over again. Bather the 
old records should become the basis of new obser'vations ; and, as the child 
develops, as he passes from standard to standard, from department to 
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department, from school to school, and, finally, from school to his ultimate 
vocation, his dosstar or ‘personal file’ should go with him, and form the 
basis of the advice and guidance offered to him when selecting his appro¬ 
priate employment ^ 

3 . INSTRUCTIONS FOR THE SEVERAL TESTS. 

The tests which it has been possible to print below are a selection only 
They are not mtended, as they stand, to form a complete or closed system 
for scholastic exammations. Rather they have been chosen as samples or 
illustrations of the most important types of test and test-procedure. I have, 
for example, given but one standardised passage for continuous reading, 
behevmg that other passages, smted to younger or duller children, can 
readily be standardised in the same way by the teacher for himself. Nor, 
as a rule, wiU, the practical examiner attempt to apply every type of test 
to each given case. For quick, preliminary estimates the graded reading 
test (Test 1) and the mental arithmetic test (Test 8, abbreviated) will be 
sufficient m oral interviews; and the spelhng test (Test 6) and the written 
arithmetic tests (Teats 9 and 10) will be sufficient m written examinations. 
But additional tests may be needed in making a more intensive study of 
the difficult or doubtful cases revealed by this cruder survey. 

Detailed instructions follow for the successive teats For convenience 
m practical use, however, the teat-materials and tables of norms are bound 
together in an appendix at the close. 

(i) READING. 

Reading may be tested for at least four different quahties : for mechani¬ 
cal accuracy, for fluency or speed, for expression, and for comprehension. 

As customarily regarded by the teacher, reading means reading aloud , 
and it IS upon the third of the above quahties—expressiveness—that attention 
13 principally focussed. Reading in the classroom has been usually, and often 
still remains, an “ elocutionary display.” Fluency eind mechanical accuracy. 
It IS true, are both of them pre-conditions of expressiveness ; and expressive¬ 
ness itself very largely is a sign and pledge of comprehension. He who reads 
the wrong words, or reads the right words only after hesitation and without 
understanding, cannot soar to an eloquent dehvery ; but apt modulation 
and appropriate emphasis argue an mtelhgent grasp. Nevertheless, even so 
considered, expressiveness affords a metisure, but indirect and dim, of the 
most important aspects of readmg through the least important, and, as 
usually assessed in school, its worth is further prejudiced by the inveterate 
practice of testing in rotation different children upon successive passages, 
and so mterceptmg them, according as the child’s turn falls first or last, m 
different stages of preparation and rehearsal. 

The essential purpose of reading is to decipher the knowledge, thoughts, 
and feehngs of another imnd. It is primarily a matter of interpretation. 
Comprehension is thus, with older children, by far the most noteworthy 
element to test, as it is by far the most ignored But the younger child is 
in reading preoccupied chiefly with the mechanical components, with the 
correct and rapid association of the “ sound of the word with its visible 
symbol in print. Under present teaching methods, perhaps under all teach- 

h) Here I dismiss the vide sablcct o( vocatloosl psrcbolOKy very summsrllr, since 1 hsTe recently set 
out the above proposals more fully In my chspter on *• Vocational Diagnosis In Industry and at School." in 
B Musclo's Industrial sldminfstrallon, see esp pp lOSetaes. 

{*} Strictly speaking, for the child it Is usually the movements of utterance, actual or Imagined, that 
are recalled Intelligibly enough, teachers speak of this as the " sound ” of the word But much faulty 
method enshes from confounding a kinesthetic or motor Image with an auditory 
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mg methods, the further a'^sooia-tion of visihle sign with naeamng—an indirect 
association springirg from the joint association of both with “sound”— 
becomes automatic only at a stage comparatively advanced. Among younger 
children of elementary schools, therefore, and among all backward and 
borderline cases, it is the mechanical aspect of the leading process—uttering 
a certain sound on seeing a certain sign in print—that in general calls for 
testing. 

Tests m leading may be usefully classified in various ways according 
to procedure They may, in the first place, be either group testa or indi- 
vidual tests If the children are to read silently, they may conveniently 
be tested simultaneously and m class. If they are to read aloud, each 
must be tested singly, privately, and m succession. In tests of reading the 
predilection of American investigatois is for the silent or group procedure , 
and, certainly for learning, silent readmg is a peculiarly useful, as it is a pecu- 
harly neglected, means of daily exercise The disregard of silent practice is 
exposed in almost every type of reading test. In oral tests the child taught 
by purely oral practice is habitually watchful, not for meaning, but for words 
of whose pronunciation he is uncertain In silent tests, the incipient move¬ 
ments of hia bps while he is reading, and his sudden obhvion of the context 
when he is asked to recite the substance, betray an attention concentrated 
upon articulating sounds and upon that alone. For periodic examinations, 
however, as distinct from daily practice, silent reading is of relatively trifling 
worth Much of the information conveyed by the modulation and inflexion 
of the child's voice—by the tone, the timbre, the rise and fall, the intelligent 
emphasis, and sympathetic note, all that expresses, not reading capacity 
only, but power of mmd and quality of temperament—is of necessity 
sacrificed. Even for the measurement of reading capacity itself (os the 
figures from my comparative experiments at Liverpool ^ show) silent 
reading, with all but the oldest and brightest children, elicits results neither 
self-consistent nor secure. Indeed, for testing mechanical accuracy and 
mechanical speed, as distinct from speed and accuracy m seizing the 
thought, reading aloud and alone la all but inevitable. 

There is a further classification. The matter read may be either con¬ 
tinuous or discontinuous In the second case, the teat sheet contains a hst 
of disconnected words it provides what may be termed a vocabulary test. 
In the former case, the teet-aheet usually consists of a connected passage 
of prose. Lastly, in degree of difficulty, either kind of test may be uniform 
or graded, according as the words throughout are equally easy, or become 
progressively harder. 

(a) Graded Vocabulary Test (Accuracy). 

[Test 1 ] 

In principle, mechanical accuracy could be measured by a simple vocabu¬ 
lary test upon the following plan. Find the hardest word the child can read 
correctly , by imphoation he is presumed able to read all the words that 
are easier than this word , the total number of words that, actually or 
by imphoation, ho thus appears able to read, forms, when expressed as a 
proportion or percentage of the total number of words in the whole English 
language, a convenient measure for his accuracy in reading. For a practical 
test we cannot toil through the whole of Webster’s dictionary. We must, as 
a dealer would in samplmg corn, restrict ourselves to specimens culled from 
various fields The list on pages 368 and 369 contains one-hundred words which 
should be read by the average child before the age of fourteen, that is, before 


(*) See/(mrn £xp Ped (loc, ai sup Experimental Tests of General Intelligence “ 
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leaving the ordinary elementary school The words are arranged m average 
order of increasing difficulty The child, therefore, is to read each word in 
succession until he can read no more. The number of words correctly read 
measures his reading ability, and may be taken as expressing the ratio of 
words he can now read to those he should be able to read at the end of his 
school life. With the brighter, older child this ratio may well exceed 100 per 
cent Ten additional words are, therefore, appended for a hypothetical age- 
level beyond fourteen, making 110 words in all 

The words are printed in a type which conforms, or nearly conforms, to 
the requirements of the British Association Committee on School Beading- 
Books.* To each age, from four to fourteen, ten words are assigned. These 
were eventually selected as words which are read by approximately one-half 
—^between 40 and 60 per cent.—of the age-group specified.* By virtue of 
this arrangement a child so tested can at once be awarded a mental age for 
reading. Of the children aged between ten and eleven, for example, about 
one-half can read the ten words from “ economy ’’ to “ atmosphere.” At 
ten and a half, therefore, the average cluld reads half of these ten, and by 
implication the sixty easier words preceding them, sixty-five words in all. 
Consequently, a scoie of sixty woids indicates a mental age for reading at 
ten seventy, one of eleven , and so on, according to the formula — 

Reading Age = ^4 -f ) Years. 

From the age thus calculated the child’s backwardness in reading can be 
immediately deduced in mental years 

The words set out in the list below have been empirically selected, by 
several stages of reduction, from an assortment of over two thousand words, 
tried and retried with over two thousand children. These words, in turn, 
were selected principally from the children’s own vocabulary as reconstructed 
from their original compositions. Regular or “ phonic ” words, and irregular 
or “ look-and-say ” words, were ahke inserted. And, to test the powers of 
the child in attacking words entirely strange, there were added at almost 
every level a few words altogether outside the dialect of the ordinary 
reading-book, Still further to reduce the undue benefits of chance familiarity, 
inflected word-forms—principally derivatives in “ -ed ” and “ -ing ” and 
“ -ly ”—were fieely interspersed. 

The reading ages of four and five pretend to httle more than a conven¬ 
tional significance, since at this period a child may not have received even his 
first lesson in reading. With pupils of such an age or stage, therefore, it will 
be wiser simply to declaie, as is so often done with children of a low grade 
or from a special school, that they can read so many two- or three-letter 
words , and for this purpose the test to be described later will yield state¬ 
ments more detailed and more precise 

Even where abihty is unknown and undetermined, it is still, of course, 
superfluous to ply the child with each of the one hundred and ten words. It 
will be sufficient to give him the first word in each hne or age-group until 
he fails or falters , and then to test him with all the words iil the preceding 
group and with those that follow until he fails outright with about ten eon- 

(‘I Bnlisft ylssMioiton .Innuoi iiepori. Dundee. 1912. pp 295-318. "Eeport on the Innuenoe ol Sohoo 
Books upon Eyesight" 

This method of numbering tho age assignments foHows that suggested for the reasoning tests on 
page 238, nob that of Bluet Tho mental ages as calculated above, however, ate entirely comparable A 
child who reads sixty eight words obtains a mental age of 10 8, whether we term the words from the sixty first 
to the seventieth XI -year words faccording to Binet's nomenclature, because when the child reads them all 
he scores an age of eleven) or 10 year words (os here, because they are crucial for children aged ten iast 
birthday) 
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seoutive words. Certain individuals fail erratically and succeed sporadically. 
With them wide-range testing is essential. In such a case, after the child 
has failed with a consecutive ten, time and tedium are saved, if the examiner 
then asks him to pick out any other word he knows and directs his attention 
along the remaining lines by pointing one by one to the rest of the words. 

Results obtained with this test are to be found in Table XXXIX Aver¬ 
ages and standard deviations for each age are given, separately for children of 
either sex in the case of ordinary elementary schools, and for both sexes 
combined in the case of the special (M.D.) schools Among normal children 
an unmistakable sex-differenee is to be observed Indeed, as is now generally 
recognised, girls outstrip boys not only (as here) in accuracy of reading, but 
also in every aspect of that subject—^in fluency, in comprehension, and m 
expressiveness. In the present investigation, since the results have been 
procured from boys and girls segregated from the age of seven in two distinct 
departments, the sex-divergenoe during the senior ages is even wider than 
that remarked in my previous enqmries at Liverpool, where the results 
were obtained from mixed departments.'- The difference is greatest among 
children living m better social circumstances , and is, as a rule, com¬ 
paratively small among the less fortunate. In the former case, the sedentary 
life and hterary occupations of the girls allow them to make the most of 
books, newspapers, adult conversation, and the other means of intellectual 
culture available in their homes , while domestic duties and unhealthy 
conditions seem alike to tell most heavily upon the frailer sex, in the latter. 
Social differences are thus quite as marked as sex differences. Between 
schools m better noighbourhqods and schools in poorer neiglibourhoods the 
difference in reading (as stated in my previous rpemoranda) may amount, 
especially among the girls, to as much as the equivalent of a mental year 

From boys, therefore, and from poorer children of either sex, a mental 
age in reading, calculated as above, may be accepted at a level lower than 
would be accepted from girls, or from children from good homes, before 
deficiency in this subject is mferred. For strict exactitude separate age- 
norms should be employed for the two sexes, and perhaps should be re¬ 
calculated for different social classes 

Between the average for normals and for defectives there ’S a well- 
marked interval. Reading, indeed, is the subject in which children of London 
special schools are currently reputed to be most backward. Nevertheless, 
as I have already hinted, the diagnostic value of reading tests, at any rate 
in their more mechanical form, is partly illusory, and largely overrated. 


(b) Letters and Figures. 

[Tost 2.] 

For general purposes the foregomg test of reading seems by far the 
simplest and most handy of those 1 have to offer. Yet for measuring the 
meagre attainments of the lo-west grades—^testing, for example, the reading 
capacity of young borderline defectives—it is by no means sufficiently 
refined. The ten or twenty words assigned in it arbitrarily to ages thiee and 
four may be for such children all too hard, or, if not too hard, still too few in 
number and too narrow in range, to provide effective differentiation. For 
such cases the three following tests are designed 

With the lowest grades of all it is necessary to test first and upon a proper 
system their knowledge of the letters of the alphabet and of the Arabic 
numerals. The test-sheet printed m regulation type on page 370 may he 

(*) Joum Exp Fed , 1911, 1,2," Experimental Teats of Intelligence.’' pin CI also Hid , I 6 
*' Mental ])lffercnce8 between the Sexes," p 370 
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used for this purpose. With older and brighter children it is at tunes desirable 
to try their power with figures and fractions of a more difficult order. Speci¬ 
mens of these are accordingly included. 

Li readmg letters and figures a child's performance vanes so much 
according to the tune at which he entered, and the period for which he has 
attended, the infants’ department or the special school, that it is useless to 
attempt a table of norma Very roughly, it appears that 90 per cent, of the 
letters and simpler figures are correctly read by the average normal at the age 
of 6'0, and by the average defective at 9 0 The former should learn them 
after six to nine months’ teaching in the ordinary elementary school, th© 
latter after twelve to eighteen months m the special school 


(c) Two- and Three-Letter Monosyllables. 

Speed (with Normals) and Accuracy (with Defectives). 

[Test 3 ] 

While accuracy is beat tested with graded material, speed is best tested 
with material that is throughout, as nearly may be, uniform in difficulty, and 
lies, from beginning to end, well within the capacity of the child whose speed 
IS to be measured. For reading, such material is provided by Test 3 The 
same test-sheet may also be used to measure mechanical accuracy in those 
low grade cases who have mastered the letters of the alphabet but are still 
wrestling with the simplest words. This, indeed, was my ongmal design in 
framing the present test 

In the progress books kept by teachers, and upon the record cards filled m 
by medical officers, the reading attainments of younger defectives are not 
infrequently conveyed by the remark that the child knows “ most two-letter 
words” or “ a few three-letter words.” This is a very convement index in such 
cases. Ambiguity, however, may arise when those who refer to such records 
are left in ignorance as to what particular words were used in the test, and 
what particular number is imphed by “ few ” or “ most.” If the words 
used by the examiner are always the same, if the number correctly read is 
stated explicitly m figures, and if the words known by the child are assumed 
to he the easiest in the hat, then the statement becomes exact. 

By systematically combining, in groups of two and three, all the letters 
of the alphabet, and rejecting all unpronounceable collocations and all 
“ nonsense syllables,” we readily obtain a complete and exhaustive inventory 
of the two- and three-letter words m the Enghsh language. From a test 
designed for defectives we plainly must expurgate aU obsolete words (as “ye,” 
thy, wot,” “eke”), all unfamiliar proper names (as “Cid,” “Usk”), 
and all interjections (as “ oh,” “ ho,” “ ah,” “ ha,” “ lo,” “ tut ”). 
Words that differ very much for different individuals in their comparative 
farmharity, notably the less common personal names (“Tim,” “Fat,” 
“ Eva ”), should, even with normal children, hkewise be discarded. The 
remaimng words may bo arranged (apart from a few undesirable juxtapositions) 
m the order of difficulty as determined by experiments upon defective and 
younger normal children. 

A list of words, thus selected and thus arranged, is given on pages 372 and 
373 In an Enghsh dictionary there are about five hundred words of this length, 
thirty-three being two-letter words, the remainder three-letter words. I have 
retained one hundred and eighty of the latter and twenty of the former, two 
hundred m all. To ascertain the number of such words that the child can 
read, it is usually sufficient for him to work through the test from the begm- 
ning until he breaks down upon practically every word in a hue. Since, 
T 
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however, such words diSer but little in difficulty, the child should be asked 
if he can find any other words that he knows, and hia eye should be g^ded 
along the next three or four hnes. 

In testing accuracy of reading with material such as this, the measure¬ 
ment of ability will be the total number of words upon the sheet which the 
child can read The figures on the right-hand margin of the test-sheet will 
be found to facihtate counting j they indicate the total number of words 
in the foregoing portion. If thought desirable (and perhaps it always is 
desirable with children whose reading vocabulary is extremely small), the 
number of two-letter words correctly read can be stated separately. The 
two measures, for two-letter words and for two- and three-letter words, when 
thus obtained, if multiplied by three or divided by five respectively, will 
roughly express the percentage which the child can read out of the entire 
number of such words. Thus, at the age of seven and a half a borderline 
child can read the first thirty words on the sheet, twenty-two of which are 
two-letter words Ho can, therefore, read about 66 per cent. (3 x 22) of all 
two-letter words in the language, and under 2 per cent. ({30 .— 22} — 6) of all 
words of three letters or leas (Table XL ) 

In this way we can measure the beginner’s reading abihty by its extent 
or range. Its speed or fluency can he measured with the same test-material 
by observing the time required to road a given amount, or the amount road 
in a given time. Following Dr. Ballard’s procedure, before the child begins 
the test I expressly instruct lum to read as rapidly as possible , and then 
record the number of words correctly read in sixty seconds ‘ Thus obtained, 
the results should be closely comparable with those gathered upon an ex¬ 
tensive scale by Dr. Ballard and his co-workers. “ 

In practice, both speed and range can be measured during a single 
experiment. After the examiner ha* noted the number of words correctly 
read within the first minute the child is simply required to continue, es 
de.seribed above, until he utterly fails 

Detailed results obtained with this material will be found, for accuracy 
of reading, in Table XL , and, for speed of reading, in Table XLI As 
regards speed, it is oonvement to observe that the average child of ten 


(') It 18 -wise, I And, to icmind the Investigating tcachei* that a mlnuto cannot be exactly measuteii by 
observing a minute-hand Hence, a watch which, like most women s watches, Is unaupplied with a second¬ 
hand. is useless for this test Indeed, both for this and for the preceding test a stop watch or atop clocks 
if obtainable, should be employed 

A period so short ns a minute leaves room for a relatively wide margin of error But the eye movements 
required to fixate each successive word ate so contrary to normal action that, when maximum speed is sustained 
for a longer period, this test la apt to Induce excessive ocular fatigue Hence, a brief test remains preferable^ 

(*) In elaborating this form of the test my debt to Dr Ballard’s pioneer Inveatlgatloris will be obvioua 
to all who are conversant (as every teacher should be) with his pregnant articles My te^t sheet, originally 
compiled for a somewhat dlBsImllar purpose—to study, namely, the range of defectives hi reading, 
rather than the speed of normals—appears to dlfter from Dr Ballard's In the following respects * Four-letter 
inonosyllablce (as “rock”), and dissyllables, whether of three or four letters (as “any," “upon”), 
are alike excluded, the words are graded, not by length—all two letter words preceding all three letter 
words, and all three-letter preceding all four letter words—but In order of average difQcuIty for de¬ 
fectives regardless of length (thus In my series *' eat “ and ” dog “ precede *' van “ on the ground of greater 
cage , in Dr Ballard’s they follow it) an endeavour has been made to exhaust all the easier three letter 
words before having recourse to harder, such as “act" or **fur “ For completeness I have given averages 
for every year including those from nine to thirteen. but I entirely agree that for such higher levels the 
teat, particularly with the material thus still further simpliSed, Is lU adapted My material, It will be seen 
embraces far less variety , It is, therefore, less suited for older nonnals On the other hand, for young or 
low grade special school children, U seems more appropriate Owing It may be. to the ellnunatlon o post- 
pouement of more difficult words, my examineefi show a slightly higher average speed Here, however. It 
should bo observed that Dr Ballard’s results were gathered from over twenty thousand children, and have, 
therefore a title to far greater veracity 

The reader will find the test sheet and norms for Dr Ballard’s teat, together with a suggestive dlBCUsaioiv 
of the significance of speed tests In reading with discrete material. In Child Sfadv, 1900, Vol IX , No 1, p. 1. 
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reads at the rate of about a hundred monosyllables per minute For 
acuuraoy I give no age-norms derived from normals, since by ordinary children 
simple two- and three-letter words are practically all learnt within a few 
weeks Indeed, for normals the gradation in diffioulty is almost too gentle 
to be perceived. For them the test-matenal is virtually of the uniform or 
ungraded type ; and, therefore, well fitted for testing speed. 

In speed the odd divergence between the two sexes, first noticed by 
Romanes with continuous prose, is evident at almost every age. That sex 
whose tongue is reputed the more fluent in daily speech yields also the more 
facile readers. The defectives, it would seem, are backward in speed even 
more than in accuracy 

(d) Graded Directions Test (Comprehension). 

[Test 4] 

This monosyllabic medley provides a simple test for speed and accuracy , 
it oilers nothing for comprehension To be equally simple, a comprehension 
tost is best framed upon the principle of a “ directions " test Here the 
criterion of intelhgent reading is not power to reproduce from memory the 
substance of some fictitious story or some abstract argument, but ability to 
carry out from a printed order some concrete practical instruction 

A series of such directions are given on pages 374 to 377. Each order 
should be typewritten or printed upon a separate card A card is handed to 
the child with an explanation such as the following “ Read what is on this 
card , and then do vhat it says You need not read it aloud to me , but 
you must do what it tells you.” If, as often happens from the nov’elty of 
the demand or from the shyness of the child, no response is made, the examiner 
may add some further word of encouragement “ Tlie card contains a little 
message like a postcard or letter , it asks you to do something for me " With 
the first test card it may even bo necessary to suggest that the direction be read 
aloud, and to enquire in detail; “ Where is the pen ? ” “ What are you to 
do with It ? ” Only then will a subdued examinee summon heart to touch 
an article on the examiner’s desk in the examiner’s presence and offei it to 
the examiner in person. In fact, tliroughout the senes, in deahng with very 
young or very backward children, it may often prove expedient not to 
insist too stringently that the reading be silent, hut freely to embolden the 
child to make some movement of response without expressly intimating 
what the response should be 

In these early stages of learning to road, doing is the best test of under¬ 
standing. At a later stage, saying may supersede doing , for a verbal reply 
to a problem consumes less time than the actual execution of an order, 
especially when, as on this higher footing, the injunction must of necessity 
be somewhat compheated The test may then approximate to the “ instruc¬ 
tions ” test and to the “ reasoning ” or “ syllogistic problem ” tests given 
above for measuring intelbgence.' 

An Interesting modification of this test may be constructed by using 
pictures for the response. This form is convenient for problems intermediate 
in difficulty between those reqmring a practical response and those requiring 
a verbal response. Showing the ciuld an illustration of the well-known 
fable, the examiner says - “Read this httle story to youiself ” (The 
story runs “ Once a hunter caught a hon in a net , but a mouse nibbled 
the ropes, and set the hon free ") “Now show me m the pictiue who was 
caught in a net ? . . . Who caught him 7 . . Who set him free 7 ” For 

a class test, the teacher who is a skilful draughtsman may draw and 


(') See pp 243 and 251 et aeq 
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hectograph the picture, with the questions or instructions, suitably modified, 
written beneath. The instructions may now run “ Find m the pictm’e who 
set the hon free, and draw a ring around him " , or, with other pictures, 
mutilated as in Binet’s " missing features ’’ test, the child may be instructed 
still in silence by the printed matter, to “ put a long tail on the mouse . ” ; 

” . an eye in the lion’s head . , “ a feather in the man’s cap. 

With senes of problems graded in difficulty, this pictorial form of the instruc¬ 
tions test will prove extremely helpful to the class teacher in examining 
young children , for the purposes of an external examiner, however, it is, 
perhaps, too much influenced by previous training in kindred tasks For 
this reason, and in view of the cost and difficulty of reproducing the requisite 
pictures, I give no samples of the test in this form , but leave it rather to the 
ingenuity of the inventive teacher. 

At the most advanced stages of all, whatever type of response be leqmred, 
n test of this general character, particularly if composed of a discontinuous 
series of tasks, is converted almost inevitably from a specific test of reading 
capacity into a general test of mtelhgence. In the relevant hterature, in¬ 
struction tests and problem teats alike appear, now in pedagogical articles as 
testa of reading, now in psychological manuals as tests of intelligence In 
their more developed forms both testa were designed specifically for the 
latter purpose , for the latter purpose they are by nature more appropiiate , 
and, accordingly, for the latter purpose they should, at least when of a 
moie complex character, be, on the whole, reserved 

For an individual examination m mtelhgent reading, then, a “ direc¬ 
tions test” seems suited only to those who have ]ust mastered the elemen¬ 
tary mechanics of that process For children varying in mental age from 
about fl 0 to 8 0, for children at the stage of standard I,—a standard which 
has perhaps the widest range of all—and, above all, for older borderline 
defectives, such as are examined for possible retransference to an ordinary 
elementary school, this type of test is eminently adapted In compihng the 
teat-material, therefore, I have included as many as five questions for ages 
6 — and 7 —, and one only for each of the remaining ages. Owing to the time 
needed to apply such tests, the latter have been but roughly standardised 
upon small groups they will be required only for rare and special cases— 
for example, an older backward child who shows an unexpected facihty in 
tins particular test. A larger senes of harder “ directions ” for higher levels 
will be found on page 231, to be used as a written, group test of mtelhgence, 
rather than as an oral, individual test of reading The power of mtelhgent 
reading, among children who are well advanced, is to be tested, not with a 
disjointed instruotions-test, but rather with a smgle connected passage of 
prose, such as is supphed by the test which follows. 

Averages, standard deviations, and borderhne scores are given in 
Table XLII. The figures for older normal children are inserted merely for 
comparison with those obtained at the same ages from the defectives. The 
test is not intended for use with normal children above the age of nine. 
Among normals, the greater emotional shyness of the girls and the greater 
practical readiness of the boys tend at certain ages to obhterate, and even 
to reverse, the direction of the sex-difference elsewhere observed m reading 
tests. In this test defectives are peculiarly backward ; and their rate of 
progress, as compared with that shown by normals, is singularly slow. ’The 
defectives advance at the rate of about one question per year. The first 
half-dozen questions, which require five years for the average defective to 
master, are acoomphshed m bttlo over a year by the normals For backward 
and defective children, therefore, the number of test-questions needful to 
determine their mental level is, m this instance, larger than would be 
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necessary to deterinme the mental level of the ordinary children. But for 
the same reason the test, when apphed to such borderhne cases, has a 
high discrinunatmg power. 

(e) Continuous Prose Test (Speed, Accuracy, Comprehension). 

[Test 5.] 

The foregoing tests have been concerned with reading either at its 
simpler levels, or ,in its most mechanical aspect—the ability to pronounce 
isolated words quickly and correctly on seeing their printed S 3 rmbols At 
higher stages, however, the other aspects of the reading process are at least 
equal in importance. Preferably for judging fluency, inevitably for judging 
eiqiresbiveness and comprehension.^ the material to be read by older and 
abler children must be continuous , it should form a single consecutive 
passage of intelligible prose. Por these three aspects, therefore, the extract 
prmted on page 379 has been used in the higher classes of the ordinary school 
It may also be used to teat the fourth aspect, mechanical accuracy, in reading 
connected matter as opposed to isolated words 

The paragraph is taken, with triflfng simplifications,“ from Ptuskin s 
K^ng of the Golden River, a tale which sometimes figures in reading-books 
for intermediate standards The chosen portion advances progressively in 
difficulty both as regards words and as regards thought , and is thus adapted 
to testing, both in accuracy and in understanding, a fairly broad range of 
ability Further, the quoted question, the descriptive close, and the 
vanety of emotions delineated, give added play for expressive utterance. * 
The results obtained with this testaie presented in Tables XLIII to' 
XLV. The figures show the averages and standard deviations found, in each 
age and sex among the children of ordinary elementary schools, foi fluency, 
for accuracy, and for comprehension. With a continuous passage these four 
aspects of the reading process may be assessed by the following means 

Fluency is measured most simply, as before, in terms of speed , and, 
indeed, for intermediate as for lower levels of abihty, speed of reading forms a 
simplo and convenient index of attainment. But among older children, the 
fast reader is often a careless gabbler, the more intelhgent and more expressive 
take their time. Tho rate should be timed unobtrusively, otherwise tho child 
may infer that he is expected to read at maximum velocity. Whenever 
owing to the difficulty of some word, the child hesitates, a pause of fivo 
seconds is allowed , the child is then assisted, and the need for prompting 
reckoned an error, In the table the figures given for speed are the number 
of seconds required to read the whole excerpt of 193 words or 259 syllables. 
Allowing for the unusual difficulty of the last few lines, the figures given, 
when divided by two, may be taken as approximately indicating the time 
required to read a hundred words. 

Accuracy and inaccuracy are indicated by the total number of mistakes 
made in reading the passage. Slips rectified by the child spontaneously do 

(1) A discontinuous vocabulary test (see pp 241 and 242) may be used for testing comjir^ension of 
isolated words But such a tost is a test of knowledge rather than of reading When we say that a child 
can read such words as " metaphysical or " philanthropic.’ we do not usually Imply that he Is therefore 
acquainted with their meaning 

(•) Chiefly the substitution of English names. Tom and WlUtam, fpr German, Hans and Schwartz 
(^) It is Impossible in any hut prose specially manufactured to obtain a verr wide range of difliculty. 
Accordingly, I have artiilcially constructed a graded passage, increasing in diflicultr from sentences of the 
simplest monosyllables to sentences beyond the scope of ail but the brightest readers of thirteen The piece 
was prepared for a co operative research upon errors in reading , and has been published with tins object 
by the Child Study Society (see Cfilfd S^tudl/. 1015. Vol VIII. No 5, p 93) For geaprat use as a rapid teat, 
howeyer it is far too lengthy , nor does it afford much scope for comprehension Norms for accuracy in 
this test will I hope shortly be published In that Society's Journal 
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not count W 3 faults. To avoid prolonging the time of reading, the teacher 
should never interpose to correct an error, except when the reader is embar¬ 
rassed or delayed by his own vague consciousness of an unlocated blunder. 
Unless the examiner has the passage by heart, it is advisable to follow tho 
child, word by word, upon a second sbeet , otherwise, errors that do not 
clash with the gist of the passage—^for example, the substitution of “ green ” 
for “ grey ” m hne 16, the omission of “ again ” in hne 9 or in hne 11 and 
of “ for " in hne 14—may pass unnoted. 

Expressiveness could be permanently standardised by selecting median 
leaders, and causing them to read the passage aloud before a dictaphone. 
This I have attempted for every age. I have not, however, ventured to 
re-mark complete age-groups by means of tho age-seale so obtained, and 
consequently for expressiveness no averages or standard deviations are here 
tabulated. 

Comprehension of a continuous prose passage may be measured by 
various methods. Simplest and commonest is that of reproduction The 
child IS reqmred to relate vtuct voce, or to set down in writing from memory, 
the substance of tho passage just read. His account may then be assessed 
either by reckomng the number of unit ideas correctly reproduced—the 
procedure adopted by Binet and Simon (tests 36 and 44 of their scale); or, 
more simply, by crossing out erroneous words and phrases, and counting the 
total number of written words remaining. However the exercise be marked, 
the procedure m itself is not very exact , and, in any case, affords a test of 
memory rather than of comprehension. Ono child may precipitate, os it 
were, whole clauses, word for word, without aver having absorbed a particle 
of their meaning. Another may omit an entire block of sentences, not because 
he has reewi them without grasping them, but because, through the relative 
unimportance of the contents, through the distraction of writing and spelhng, 
or, it may be, through some inexphcable freak of recollection, he fails for tho 
moment to recall a paragraph that he fully comprehends. 

A child's power to extract the meamug from what he reads does not 
depend exclusively upon an intellectual act, upon a cold capacity for under-, 
standing tho words and statements presented to him in print. Emotional, 
imagmative, and even moral propensities equally act their part. I have 
already suggested^ that many of the mistakes made by a child m reading 
have an emotional rather than an intellectual origin , and that they are 
often wrongly interpreted by teachers, who, according to the prevalent 
tradition, treat education as a purely intellectual process ; that they are, 
in fact, parallel to those lapses of speech and memory, the slips of the 
pen, and the trippngs of the tongue, which in adults have been shown by 
psycho-analysis to be so nohly symptomatic of the profounder secrets of the 
in^vidual's mental attitude. 

To verify this view when the matter read by the class is reproduced by 
each child independently, would be difficult except for the expert analyst. 
But the processes at work may be clearly demonstrated by a simple device 
which magnifies the general tendencies hke a microscopic lens. Every 
teacher is familiar with the game of “ gossip,” which under various names 
and in various forms has been exploited in infant schools and kindergartens 
Upon this game an instructive experiment can be modelled. One child alone 
reads the story m the printed original. That child’s version is handed to the 
second child to read and reproduce. The second child’s version is handed 
to the third ; and so on, in series, until the last child writes out a story 
which has passed progressively through the minds of ©very member of 
the class. If the class is ammated by a fairly uniform spirit of hterary 


Child study, loc cit. p 03 
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composition, little by little the divergence between the printed original and the 
successive reproductions widens , until at length the final version, thus dis¬ 
torted and transformed by a cumulative sum of tiny modifications, may 
eventually emerge unrecognisable. If, on the contrary, the class be inspired 
with a fairly homogeneous ideal of scientific fidehty, the lack of change will 
be no less striking.^ 

Very easily in such class experiments, less clearly in the independent 
reproductions of the isolated child, two antithetical types or tendencies may 
be discerned. One type may be loosely termed “ positivist/^ the other 
“imaginative.*'® The tendency of the first is to condense, to simplify, to 
generalise—to give a brief, bald priida of definitely recollected facts, un¬ 
altered and unadorned. The tendency of the second is to embellish and 
elaborate, to rationalise and vivify, to construct a concrete and interesting 
narrative, with every detail picturesque and every incident explained. 

I give below two extreme instances of these respective tendencies. The 
first version contains but fifty-seven words Its errors are errors rathor of 
fact than of falsification. The second contains 286 words—actually longer 
than the original, it is, indeed, amid numerous experiments of this kind 
almost the sole example in which I have not found the final reproduction to 
be much abridged ^ The theme of the story and most of the incidents 
have been radically altered A study of the changes will immediately 
reveal the part played by emotional factors—by the children’s own half- 
conscious wishes, interests, and ideals, or by their half-conscious adoption 
of what they take to be the wishes, interests, and ideals of their teacher 
and examiner * 


{») Tb'8 device wh'ch raiy be termed that ol seriar' or cumulative reproduction,has been 
employed by lil J Swtft In a elnsle espeiiment with a class of American adulU for a diUcrent purpose, 
namely, to demonstrate the worthlessness o! eecond hand testimony (see Pivcholoov and the Dav i Work, 
pp 800-312) It la Interesting to dnd that even with adults "at the eleventh version the story may he 
said to have lost all resemblance to that with which they first began.' and that the original \erston of 131 
words was reduced to an epitome of tv.enty one More recently, with a group of Cambridge adults, 
Mr Bartlett has employed the same technique to iiiveatigate the effects of Introducing a legend derived from 
one sphere of culture, that of primitive savages into another sphere of culture, that of civ itlsccl Intellectual 
adults {Folk-Lore, xzxl, 1020, pp. 80 et seq "Experiments in the Eeprcductlon of Folk Stories.") 
Once more, it la Instructive to note that the cliangra introduced into tho modified versions clearly 
illustrate the mechanisms ^hich, as psycho analysts maintain, largely underlie the distortions of lumour 

(*) This distinction is, to my view, of special Interest to the teacher . and under different names is con¬ 
stantly recurring In psychology In psycho-analysis the reader will atonceiecaUBleuIerand Jung's distinc 
tlons between ** directive ” ior" realistic ")and "autiaUc ” (or*‘phantastlc ") types of thinking, and between 
"extro-verted and ** intro-verted " types of mind (bMed perhaps on Freud’s two principles or motives of 
"reality ” and "pleasure "). in Fiench psychology. Binet’s ’'obiectlve " and "subjective " types, and hie 
" simpliales ” and " interpretateure " , In American psychology, James’ " associative " and " reasoned " typec 
of thinking , In German psychology, Muller's " persevezating " and " non-peTseverstlng " types, Meumann’o 
" fluctuating ” and " fixating " types, Pfeiffer’s " associative " and " apperceptive ’’ types , among sclentlflo 
writers, Osbwald's "classical" and "romantic" types, among llteiary writers, Schiller's "naive" and 
" senbiiuental ' types I need hardly add that most reproductions belong to a mixed or intermediate type, 
one tendency perhaps predominating, but never excluding the other 

(*] The passage as set (or this experiment was sllghtiy longer than the extract printed below * it con¬ 
tained 212 words The sentence which, in Euskln s original narrative follows the phrase " spear like pine " 
(" Far above shot up red splintered masses of ptled-up rock jagged and shivered into hundreds of queei 
forms ") was at flist retained, only to be discarded in the later tests 1 should add that. In the class that 
produced the second and moat singular version, both teacher and pupils (particularly those who handled the. 
story last of all) were unusual In both temperament and ability 1 must also recoidmy indebtedness, not only 
to the various teachers who used my reading-test for the above enquiry but also to Mr J C Flugcl and Mr 
F E Bartlett, who have been good enough to read the children's reproductions, and. either in correspondence 
or conversation, to make valuable criticisms and suggestions in connection with this ezpenmcnt 

(*) The psycho-analyst will at once be reminded of Proud s analysis of the psychology of fantasies and 
dreams, and of Jung’s analysis ef the psychology of rumour In the latter, he may remember, cumulative 
reproductions, given by a doss of girls for a dream related by one of tbcir number, are shown to continue 
and to complete the processes at work in creating the original dream He will, too, perceive a close analogy 
between the mental tendencies at work in the elaboration of dreams and those at work In the above rc- 
elaboration of Buskin’s story The final version may bo compared to the " manifest content '* of a dream , 
the original narrative to the " dream material ' In the progressive conversion of the latter into the former 
the following dream-Uke operations perhaps deserve attention 
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COMTOAinVIE REPBODUOmpiT. 

(1.) 19 Bo 3 ra, aged 12 and 13, Standard Vll. 

Final Version. * 

There were two brothers, and one of them was in prison. 
The other, whose name was Tom, passed by the prison 
and jeered at his brother and showed him a bottle of holy 
water. This made his brother furious, but Tom took no 
notice and went on his way He was trying to find the 
Golden Biver. 

CtrMUI.ATIVE RlBPBODTJOnON. 

(II.) Ifi Girls, aged 12 and 13, Standard VEE, 

Final Version.' 

There were two young brothers who were rather poor, 
named Tom and Dick Dick was a happy lad, but Tom 
was very ill-tempered. And one day he stole something 
and was sentenced to a term of imprisonment. On© day 


It Ib, first of all to bo remarked that all of the changes appear to have been made unintentionally and 
most of them to have been made unoonsoloualy the ehlld sincerely believes himself to be reproducing the 
real purport, if not the Identical words, of the version he has received Of the numerous modifying processes, 
the moat conspicuotis la that which, in dream analysis, would be termed " secondary elaboration ’’ Uhia In 
turn lovolvea.as its most constant Instrument, a process of ’‘rationalisation " Attempts are repeatedly 
made to supply rcssons lor facts which In the version received ate merely stated without explanation. a 
theft Is invented to explain WUllani's imprisonment, a draught of wipe is Invented to explain the strange 
appearancea ot the rooks and crags, the original reason—the light ol the rising sun—having been suppressed 
The unfamiliar and the unpleasant Is often omitted or repressed Much of the alteration however, Is gener¬ 
ally attributable to the fact that the leas clever children, who handled the story in the middle of the series, 
dropped out many of the connecting phrases. and related what they recalled In the order in which they 
recalled it. legardleea ol tho true logical ot ohronologteal order At this stage, the versions had much of the 
bizarre (noonseuuence that marks the malority of dreams Later hands, at once more orltical and more 
inventive, re eystematlsod the story. Several inoongruitles. however. etHl remain . tor example, the brothcro 
ate said in the first Bentence to be poor, but in the lost paragraph to live in a mansion 

Isolated words, if vivid, may bo corrcotlv remembered Like most emotional Ideas, particularly the 
exciting and tbe pleasant, they have ahat 1 have elsewbete termed " suggestive domluanoe" (“ThePevelop- 
ment of Beasonlag 'toe eii «ip . p 1231 Whether In themselves trilling or esaeatlal, ihey persist In th e 
memory. and are then apt to be fitted by a process which the psycho analyst would term " displacement." 
into an Incorrect context, or supplied with a fabricated context to give them a satisfactory meaning " CllfTs " 
suggest a seashore. "oli' mikeslts appeirancc beosuseoneofthochlldren used the word “anoint’’ Bythe 

punning process so common in subconscious fantasy making, the reference In the original to Tom’s ’’ apirlta ■ ’ 
appears to have partly suggested that he drank the wine. the ’’ speir ’’ to which the pines are compared 
becomes an instrument which almost HteraUy,cleaves the rook Except that tho quoted portion ot the dialogue 
Is put Into oraHo odltaua. the general tendency is for the Incidents to become even mote concrete and more 
dramatlo than they are in the original ■aniamlllat phrases and Incidents ate throughout asslroHated to those 
more familiar to the child according to Euskln, Tom shook the bottle ot water before William's eyes to 
taunt him , by the ohlldren this is rapidly converted into shaking bis fist at him, or the water (later, oil) over 
or dashing the bottle to the ground, similarly. Holy Water, unfamiliar to most Protestant children, 
becomes transubstantiated into Holy Wine Although the matter is read silently apd rewritten silently on 
paper, auditory ooufualons are oommon to," holy water " beoomee ’■ golden water,’’ and the “ masay moun 
tains ’’ become ’’ mansions ’’ The amalgamation ol the phrases " Golden Elver ’’ and " Holy Water ’’ Into a 
single pto^. •• Golden Water ’’—later Improved into golden oH "—Is an evident instance of " contamlna- 

Uon” ^per names are readily confused, forgotten, or misinterpreted WUllam first becomes " Dick’’ and 

a later hand inverts the two charactera, the "King ol the Country" becomes “King Charles’’—an 
totraslon from an historical novel read on the same day As In dreams, inddente, persons, and objects are apt 
to be repeated or multiplied, there are in the final version three visits to the prison instead of one. the bottle 
of water appears first as "Holy Wine ’’ and then as "golden oil ’’, the "King of the Golden Elver ’’ (from 
whose st^m. according to one child the Holy Water has been taken) suggests the *' King of the Country ’’ 

" *“ » oompoalte peraonnllty . a little questioning at once 

weded that, with the King of the Golden Kiver. bad become fused various recollections from accounts of 
the^^lon. from a visit to Paust. and from a legend ol a hermit who lived by a welL Above all, the 
^Idien s deep-rooted desire to have for every story a happy ending and a simple moral has had free play 
the Planer escapes, and the attempted retormatlon apioarently succeeds The fantasies embodied in tho 
story thus represent the fulfilment ol primitive wishes Nor would it be difflcnlt to argue that the wine and 
the water. Dick and Tom. and the several incidents in the story, could be taken as symbolic of certain fondoe 
mental moral Ideas common to the children’s minds <•) Por the correct original see below, p 379 


309 


Dick visited his brother in prison, and his brother said, 

“ Hullo, my brother, have you brought a pardon from 
Bang Charles ? ” Dick said he had not, and then Tom 
lost his temper and shook his fist Wlien Dick saw how 
rebellious his brother was. ho went to a holy man and told 
his tale to the man He received a flask of holy wine with 
instructions to give his brother to drink. After expiessing 
his thanks to the holy man, he again visited his brother 
and bade him drink the holy wine , but Tom in another 
fit of passion dashed the flask agamst the wall. So Dick 
turned sadly away, and, as he felt tired, he sat down on the 
seashore and drank what was left of the foaming wine 
Then suddenly the cliffs seemed to go into all sorts of queer 
shapes and went red and misty and split in two as though 
pierced by a spear, and out of the smoke ho saw the form of 
the holy man aseondmg Then the holy man gave Dick 
a cruse of golden oil, and Dick felt happy again 

So he went back to the prison and sprinlded the 
golden oil on to the bars, and they flowed into a hundred 
pieces, and so Tom was able to escape, and as Tom and 
Dick were gomg home to their mansion, Dick said to Tom, 

“ If you would only keep your temper, we should all be 
very comfortable ” 

As a rapid test of sheer intellectual comprehension, then, the metliotl 
of reproduction has serious failings Dissected phraee by phiase, such a 
version may disclose suggestive information on the qualitative characteristics 
of the writer’s temperament, but, however carefully marked, it does not 
lend itself with much readiness or precision to the quantitative assessment 
of the writer’s power of understanding. 

The difficulties involved in the method of simple reproduction may be 
met and partly overcome by the use of two accessory devices. The child 
may be supphed with an abstract framework of the narrative, either in the 
form of a series of questions, or else in the form of a series of incomplete 
statements. He has then to furnish the pivotal words—the cardinal ideas 
on which the meaning of the remainder hinges, the unessential words and 
the general fabric of the context being dehvered to him ready-made. 

In the first form, the method of interrogation supplants or supplements 
the method of reproduction. For the present test a list of twenty questions 
has been drawn up deahng with the matter of the piece selected , it will 
be found on pages 380 and 381 For each correct answer the child receives 
one mark. He may first be desired, if it be so preferred, ho give his own 
account unprompted , in this account the statements which answer questions 
in the list may then be awarded one mark each ; and the questions not so 
answered may be subsequently put to him This double procedure— 
spontaneous reproduction {Benc)U, recU) followed by an interrogatory 
[Verhor, quesUonnatre )—has been adopted in tests of “ capacity to report” 
by Binet, Stern, and others ; and by them has been recommended for 
more general employment. 

In the other procedure for checking comprehension a senes of incom¬ 
plete printed statements is substituted for explicit oral questions Its 
central principle it borrows from the celebrated test of intelhgenoe bequeathed 
by the late Professor Fbbinghaus, and described above as a “ completion 
test,’’* This test, even in its earliest shape, where the intact passage wa* 


(») Seo pp 24S-7. 




never seen but only reconstructed by the candidate, was still a test largely 
of comprehension in reading ; it has, in fact, been so utilised for the measure¬ 
ment of hnguistio abihty by American investigators. Others have found m 
it virtues, not possessed by the commoner eatechistio method, for estimating 
knowledge acquired, and for testing information gathered upon specific topics 
from previous reading or instruction. Indeed, the artifice is clearly one 
which might be exploited by teachers more freely in their own examination 
papers. Quite recently, Courtis in America, and Ballard in England, have 
ingeniously adapted the same contrivance specifically for testing compre 
hension in reading ^ 

In my own test, on account of difficulties in marking such completion- 
exercises, I have adhered to the former plan, to the oral questionnaire. Those 
that favour the miaamg-word device may readily construct their own test- 
sheets by deleting the obvious key-words from the narrative as printed m 
full below ; for accurate results, after the children have perused and laid 
aside the intact passage, the mutilated text, printed or mimeographed, is to 
be completed from memory by writing the correct words in the spaces left, 
for the roughest purposes, such stories may be simply given as an exercise m 
dictation, certain words being omitted m the recital by the teacher and left 
for the children to insert as they proceed. 

In testing the child's power of comprehending what he reads, whatever 
form of reproduction bo subsequently used, it will be desirable always to 
warn the child before reading the original that he will afterwards be examined 
on the subject matter Handing him the printed extract, the examiner wiU 
say •, “ Read this to me aloud , and afterwards 1 shall ask you some ques¬ 
tions about it,” or, “ Afterwards I shall ask you to write out the story foi 
me m your own words," But, whatever preliminary instructions be given, 
and whatever method be employed, irrelevant factors wiU now and then 
intervene with the most unexpected results Often the slow, macourate reader, 
who has wrestled strenuously with the meohdnical difficulties of the passage, 
will remember far more than the fluent, easy, or expressive reader. At 
times, despite the most exphoit warmng, even the best readers may become 
80 immersed in the customary task of attending to articulation and expres¬ 
sion, and to these alone, that they fail utterly to reproduce a single item 
from the story. The same result may ensue from the “ emotional confusion,” 
which, with many nervous or excitable children, is in an oral interrogatory 
yet more evident than in a written reproduction. In such oases, I supply 
for them the answers to the first two or three questions. Often this will 
suddenly recall at least some of the more memorable incidents—^usually the 
fact that one of the men was m prison; and these m turn will gradually 
bring back to mind the mam events m the story. 

The questions on pages 380 and 381 are prmted in logical, or at least 
chronological order, regardless of the importance ol the items with which they 
deal. Younger aud duller children, however, if catechised first and at some 
length upon details possessing small interest for them, are apt to become dis¬ 
heartened and bewildered; and to forget what little they might otherwise 
have remembered. With such children, therefore, it is advisable to postpone 
the harder questions to the end ; the figures in the second column of the 
interiogatory indicate the inverse order of difficulty. Where, however, strict 
comparability is essential, for example, in testing children from a single 
class, the same order should be rigidly preserved for all. 

P) Courtla has employed a modified lonu ol the completion-teet, already familiar in this country lor 
teatiux Intellisence instead of empty spaces, alternative words are printed in special type, and the child 
has to delete all ercept the correct word In each group This simplifies the marking but has special dls 
advantages ol Its own. 
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In difficulty, the passage here set for reading is suited primarily to 
children of intermediate age or of intermediate abihty. To test with pre¬ 
cision the reading capacity cither of the younger or duller children, or of 
the oldest and brightest, stories, or other reading matter, adapted more 
specifically to their plane of thought would bo desirable For defectives, in 
particular, Ruslan's story is far too hard. In the special school a few 
ehildien of exceptional reading ability may, it is true, succeed in read¬ 
ing the passage, not without expressiveness But, as a rule, even the 
brightest defective needs well over three minutes to work through it; re- 
qmres prompting or correction for well over fifteen words ; and answers, 
barely three questions intelhgeiitly.* 

Backwardness of Defectives in Reading* 

In every test of reading, and, above aU, in tests of comprehension, the 
defective ranks decidedly below his general piano of mtelhgence, even when 
intelligence is judged by a semi-hnguistiC scale, hke the Bmct-Simon tests 
His mental age for reading is but httle over 80 or 85 per cent of his mental 
age for intelligence In after life such a child will seek his information from 
sources other than books. I have made enquiries on this point among the 
defective and borderline adults whom I have tested , and, of those showing 
a mental age of only eight, barely 12 per cent, have continued their reading 
after they have left their school Below this general level, a servant, a farm 
hand, or a dock labourer scarcely ever opens the pages of a book or glances 
at the columns of a newspaper , if he receives a letter, he asks a friend to 
read it Accordingly, to teach reading in a special school to children whose 
mental ratio is less than 60 per cent is simply to squander time and energy 

Even with those whose mental ratio falls between 50 ana 60 per cent., 
reading should be hmited to grasping the sense of common words and the 
meaning of brief passages To work through paragraplia of printed matter 
IS an exercise that should be forced on none but the brightest or the 
inguistically gifted. A child who, after a fair opportunity, fails to reach in 
reading half the attainments that belong to the normal child of the same 
calendar age may well be tramed through other avenues. 


' Analysis of Backwardness in Reading. 

If a child IS backward in reading, the teacher, having examined him 
with reading tests in order to measure the degree of his backwardness, sliould 
then, m order to ascertain the cause of his backwardness, exanuno him with 
tests of purely psychological functions. Much will already have been con¬ 
jectured Hints as to the inner nature of this cause will probably have been 
gleaned by the way from the child's relative proficiency in the different 
kinds of reading tests—m tests of accuracy, of speed, and of comprehension , 
from the class of error to which the child is most pi one—errors with regular 
phonic” words, or errors with irregular “look-and-say” words, from 
the child’s performances m teats of other linguistic subjects ; and, above 
all, from a vigilant attention to his natural procedure when actually reading 
Such deductions should now, if possible, be confirmed by tests of speoifio 
oapacities—of sight and hearing, of perception and discrimination, of imagery 
and retentivenesa, whether visual or auditory, of memory, whethei immediate 
or delayed, mechanical or logical, and, finally, of rational analysis and 
rational synthesis One of the most fruitful experiments lies in an actual 

(*) A simpler story may also be used But my aim is to Illustrate the more importaut uses of the more 
valuable types of test not to provide tests for all possible eventualities 
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endeavour to teach the child to read by varied methods—the instruction 
being in the first instance undertaken, not for the direct improvement 
which It may induce in his reading capacity, but for the oblique illumination 
which It may oast upon the particular means that seem best adapted—and 
least adapted—to his particular form of disability. 

Reading is a complex process. It presupposes for its efficient aecom- 
phshment the integrity of a large number of more elementary functions ,- 
and IS, in turn, itself a relatively elementary constituent in a process, or 
group of processes, yet more comprehensive—processes which may generic- 
ally be termed hnguistic, for effective teaching, still more for effective 
diagnosis, reading is not to be divorced from other hnguistic activities—^from 
writing, spelhng, and composition. It is, therefore, to be measured neither 
as an unanalysed unit, nor as an isolated whole. 

If the child proves to be backward in such a subject as reading or spelhng, 
the teacher should first hold in mind two truths • the one, that any single 
mental function (as visual memory or memory for sounds) that enters as a 
subordinate component into the total process of reading may by its own 
ineffectiveness render ineffective the larger process in its entirety , the 
second, that one or another of many different mental functions may assume 
the office of the ineffective function, if only the means of teaching and the 
mode of learning he appropriately changed. The duty of the teacher, there¬ 
fore, IS to find first what element is out of gear, and then to seek another 
clement to fill its place. 

He will enquire, to begin with, whether the cause of the backwardness is 
extrinsic—due to ill-health, irregular attendance, or an illiterate home ; 
or, on the other hand, intrinsic—due bo causes residing in the child himself. 
If It is intrinsic, he will proceed to ask • is the disability predominantly 
moral or temperamental—^ue to lack of industry or lack of interest, to 
want of motive or to want of care—or is it predominantly intellectual ? 
And if intellectual, is it but one of many symptoms of an all-pervasive back¬ 
wardness, crippling general intelligence in each of its many forms , or is 
it a specific disability affecting the linguistic subjects alone, or, it may be even, 
simply reading'alone—suggesting, in fact, what is, in extremer cases, some¬ 
times designated “ word-blindness ” ?* In such a case, is the backwardness 
due perhaps to defective sensation—to partial deafness, or to imperfect 
vision uncorreoted by appropriate spectacles ? Is it due to defective per¬ 
ception—to an imperfect analysis of forms seen or of sounds heard, of words 
uttered by his own bps or of movements traced by his own hand ? Is it due 
to a difficulty in retaining these sense-perceptions, or rather the memories 


(*) Strii-tlj, the term ‘ word blin(liie..a " deiotei a condition, moot commanly occurring as the seauel 
to an apQDlectlo stroke where a hmnorrhage dcstroja a portion of the visual area of the brain, and so leaves 
the patient destitute of memories for word forms as seen The patient sees black mar|ts upon white paper 
but falls to recosmse them aa standing mr sounds or Ideas , views them as an unloarncd Unshshman might 
view a text In Greek It has been supposed that an analogous condition might exist from birth , that owing 
to imperfect development of the same portion of the brain, the child might be unable to store up. in the 
shape ol memories, word forms as seen Tor the eiistcnec, however, of such ' congenital word blindness ” the 
evidenee Is far from oonclualve When, therefore, a child la delnltelr backward In some linguistic subject— 
backward In that subject by at least 30 per cent of his age, and in that subject twice as backward as m 
any other school sjbjeet or In general IntelUgenoe (tot bo would run my delnitlon of " specllle dleabiUty ’ 1 
—It still seems wiser to speak only of" special disability In reading " (or apelllng, or whatever the subject may 
bel and, instead of assuming some gross cerebral defect, such as p,m mwlem Inspection could alone reveal, 
to pioceed further, and engulre by actual experiment to what particular defects in various alternative mental 
functions the disability is to be ascribed Of the possible defects enumerated In the text, the commonest 
seem (l) (allure to dlecnmlnate between skntlar visible forma, especially symbols differing chiefly in the 
order, orientation, or Internal arrangement of their component parts , (2) failure to remember a series of 
sounds In their due order, (3) failure to associate visible symbol and audible sound in the absence of any com- 
prebenslble connection 
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of the forms, sounds, and movement-feelings fully sensed and distinctly 
perceived ? 

And, if the difficulty he a difficulty of memory, it must further be recol¬ 
lected that memory, too, is of many forms. Some children may be unable 
to evoke memory-images of a particular kind, many visuahsers cannot call 
up sounds , many audiles cannot visuahse ; many carry memories best in 
a motor form—a recollection of movements traced by the band, or ot postures 
assumed by tongue and bps. Others, again, are defective in recognition- 
memory , they can evoke images, that is, they can imagine , but they 
cannot identify Some have poor short-distance memories ; some poor 
long-distance memories. Some have poor rote memories ; and learn bare 
facts only after an exceptional amount of drill Some have poor rational 
memories ; and learn empuical data better than logical principles Each 
of these different modes of memory should be separately tested. Very 
frequently the weakness lies in long-distance mechanical rnemoiy the 
central difficulty is to preserve for long periods the arbitrary associations 
between the several abstract symbols—^between the word as seen, as 
uttered, as heard, and as written—or between any of these abstract symbols 
and the concrete meaning symbolised (whether that meaning be appre¬ 
hended clearly as a visual picture or implicitly as definable through words), 
or, finally, between the several elements which comprise one and the same 
abstract symbol, which are apprehended in one and the same mental form, 
and which require to be associated in the correct and proper order, for 
example, the successive letters of a given word. 

There is, it will be seen, a bewildering network of interweaving associa¬ 
tions And, as the electncian will disengage and inspect in turn every relay 
in a faulty circuit, so the teacher should test each type of connection, one 
by one, between all possible pairs—^visual with articulatorj, visual with 
graphic, auditory with articulatory, auditory with graphic, articulatory with 
visual, articulatory with graphic, ideational with graphic, with visual, with 
auditory, and with articulatory. He must note which mode of association 
IS feeblest, and so tends to throw the whole senes out of action. He must 
also note which mode is most easily formed, most permanently retained 
He will then in his teaching appeal to the stronger, and distrust the weak. 

But even here the analysis is not yet at an end The mmd is something 
ndore than a consecutive string of associations It is a hierarchy of systems 
with systems. Every mental process is to be conceived rather as the function¬ 
ing of a complex mechanism than as the mere percolation of a simple conduit. 
Every act of learmng consists in the organisation of a mental schema—of a 
“ neurogram ’’ or a “ psycho-physiological disposition," to borrow the technical 
jargon—^not in the mere addition of onelink to another endwise in along cham. 
The mind of the backward or defective child is pre-eminently weak m this 
very capacity for mental organisation, in the constructing of such psychical 
systems. He fails not so much in power to associate as in power to integrate ; 
not so much in the capacity to hook, as it were, “ C " mechanically on to “ A ” 
and " A " mechanically on to “ T,” as in the capacity to synthesise in order 
the letter-sounds, “ O—A—^T,” both with each other and with the letter- 
forms, and the two groups m turn with word-form and word-sound as a 
whole, and each and all with meaning—^with mental picture, or generic 
idea—until the whole arrangement can operate as a compound unit of 
implicitly apprehended parte. 

Such, then, are the various functions which should be observed and 
tested before a complete diagnosis can be made of the cause of backwardness 
in reading. 
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Cases Illustrative of Backwardness in Reading. 

One 01 two samples of this speclhe form of disability I append m illus¬ 
tration Cases where the backwardness is in origin extrinsic and non-mental 
—due to absence from school or to ill-health ‘—I shall pass wholly by The 
instances below are chosen rather to exemplify how, and by what tests, such 
fallings may best bo diagnosed As a rule, it will be seen, the analysis of 
Itself points the waiy to an appropriate, and often a successful, remedy . to 
disclose the cause is to discover the treatment 


Case I. Boj/, Age 12^%. CkMS, Standard IV. 


Intelligence Testa Bmet, 11 6*, Reasoning, 113, other Tests, 119. 
Educational Tests. Reading . Graded Vocabulary, 7 5 , Directions 7 7 
(guesses words from dominant lettei's , hearing names or sounds of letters 
spelt out does not help) Spelling (Graded Vocabulary), 7-0; errois show 
confusion between words similar in form, but different m sound , e.g., 
“beard’' or “bead” for “bread,” “point" for “ xiaint,” “paint” for 
“punt.” Arithmetic - Mental, 9 6 Problems (with assistance in reading 
the questions), 10 0 Meohanioal, 10 2 Four Rules, 114 MTiting, 10 0 
Drawnng, 10 4 Handwork, 10 2 Composition, 6 (?) Informational 
subjects, 10 C. General ICnowledge, 12-0 

This boy, in spite of only slight backwardness m intelligence and reason¬ 
ing, IS two and a half years backward in arithmetic and manual subjects , 
and five or more backward m linguistic subjects 

Psychological Tests Vision . sight normal , peiception and immediate 
nieinory for torins good for level of intelhgenoe Hearing acuity, normal, 
perception, disciinunation, and recognition of sounds, poor, especially if 
sound long and complex , auditory memory (immodiato) very poor—fails 
to lepeat in numbers (ago VI) and sixteen syllables (age VII.). Muscle 
sense motor co-ordination, poor ; but motor memory, good Enunciation 
veiy poor and indistinct,—the defect paitly motor, partly auditory . can 
coiroct enois if ho hears short sentences slowly and clearly repeated to him. 
Articulatory menioiy, good Associative Memory (long distance) good for 
level of intelligence beaming nonsense syllables and nrbiti ary symbols • 
11 5 to 12 0 Logical Memory 12 0 (only a little poorer with passage read 
to him) 

Interest, Industry, etc. • good. Health and Homo Circumstances fair 


only 

Diagnosis The defect i-, here chiefly in auditory perceptions and 
memoiy • tlio cliild has been taught chiefly by the iihonio method, and has 
been unable to ftnaly.so and retain the sound-values of letter- and word- 
forms Hib motor powers, cither oral or mmiual, afford no subsidiary assist¬ 
ance. His mechanical memory and his industry have enabled him to make 
good iirogi’oss in the fundamental rules of arithmetic , and his baekwaidness 
in otlier foirns of aritlunotic is doubtless duo chiefly to liis dotentioii m a low 
class on account of liis leading disabilities. 

Treatment To rely primarily on his vi.sual and articulatory memory, 
assisted by his mechanical memory reasoning power, and interest , and to 
tram intensively hia defective articulation and feeble auditory powers, 
especially analysis of phonetic values. 


(') liackwardnesi siieLifltiilli in readiriij is often due to illness or aLsence butween tho of 411 and 
tight Ibis during thla per ocl that the ordinary child is taughc to read If lie fails to leam to do bo then he 
B atill on uri’undh of age transferred at the usual time from the Infants* department Once In the senior 
school he meets with nolody who feels It his bu8iDes,or perhaijs >^Uh nobody \\ho feels himself able, to 
teach a cluld the rudimentB of reading, and so he lingers on and a few years later appears In a very htpral 
sense ^orJ hi nd (^) lest results throughout are given m mental years 
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Progress (after one year’s training). Reading, 9 5, Spelling, 8 8 • (im¬ 
provement at nearly twice the normal rate). Arithmetic (Mechanical), 112. 
Problems (with assistance in reading), 11 0. 

Case II. Boy, Age llyT. Class, Standard IV. 

Intelligence Tests Binet, 11 4 , Reasoning, 10 8 , other Tests, ll-l. 

Educational Tests Beading Graded Vocabulary Test, 8 2, Directions, 

7 8 (Errors greatest with irregular words endeavours to reconstruct word 
from sound-values of letters , but frequently guesses bhndly and commits 
reversals , recognises a word most easily when it is spelt aloud to him.) 
Two- and Three-letter words faiily accurate, but very slow (speed, 7 8). 
Spelhng, 8 0. Errors phonetic spelling (“piclcser " for “picture,” “plesent” 
for “ pleasant ”) and reversals (“saw ” for “ was ”) Dictation 8 9 Arith¬ 
metic Mental, 9 1 , Mechanical, 10 0, Problems, 9 6 Writing, Drawing, 
Handwork 11 0 to 11 6 Composition amount, 10 8 , quality, 10 0. 

Psychological Tests Visual and Auditory Acmty, and Motor Control 
normal or nearly so. Imagery Visual, poor , Auditory, good. Visual 
analysis (describing a picture while present) fairly good, Visual report 
(describing picture from memory) and Visual recogmtion very poor, about 
9 0. (in dealing with objects shoivn tends mentally to note their characteristics 
in words , failed badly in Bmet’s Test of Memory Drawing ) Mechanical long¬ 
distance meraoiy not good (10 2) Interest poor believes he will never read. 

Diagnosis. Specific backwardness in reading and spelling due to poor 
analysis and memory of visible word-forms. Arithmetic suffers from weak 
memory for arbitrary associations and deficient reasoning 

Treatment. To rely on auditoiy memory and analysis increased 
emphasis on phonic method Additional drill and revision for memory work 
Intensive training of visual analysis Individual work to secure full atten¬ 
tion, and remove the discouraging consciousness of persistent failure 

Progress (after one year). About eighteen months’ improvement m 
reading Somewhat less than a year’s progress in spelling and arithmetic 
No improvement in visual memory. 

(li) SPELLING. 

For spelhng, as for reading, the test-material may bo either discontinuous 
or continuous It may consist of a catalogue of isolated words , or it may 
be taken from a consecutive piece of prose The former may be termed a 
vocabulary test , the latter a dictation test. In practice, either test dis¬ 
closes, together with obvious merits, special disadvantages. 

(a) Graded Vocabulary Test. 

[Test 6.] 

For general purposes the most seiviceable test of spelhng is supphed 
by a graded vocabulary—a hst of words increasing m difficulty by equal 
degrees, and classified on an age-basis akin to that adopted for the analogous 
test of reading Such a test is prmted below on page 382 As before, the 
words chosen are those successtully spelt by apprommately one-half of the 
specified age-group. 

For spelhng, however, the aeries begins at a year later than for reading, 
namely, at a theoietical age of five ; and there are only one hundred words. 
The regulations of the earher Board of Education Code imphed that children 
should be able to spell the words they read But to spell a word is harder 
than to recognise it when spelt already in print. “ Emergency,” for example, 
IS correctly read by 43 per cent at the age of eleven , it is not correctly 
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spelt by such a proportion until tbe age of thirteen : there obtains, as it 
were, an interval of orthographio latency. At the earher ages the delay is 
not so great ; but it is still perceptible • for the first few years after com¬ 
mencing to read and write it averages about twelve months. The latent 
period, however, is longer with common uregular words, such as are learnt 
by “ look-and-aay ” methods, than with words constructed according to rule, 
and learnt by phomc principles, or, it may be, not so much learnt as deduced. 
At the same level the same words, therefore, cannot be used both for reading 
and for spelling. 

When adraimstering the test, the teaoher should employ as wide a range 
of test-words as possible. To set a child or a class only the ten words assigned 
to the corresponding mental age is not enough The words for the age 
below and for the age above should at least be included In dictating the 
list, each word should be pronounced separately. The enunciation should 
be qmte distinct and moderately slow, without, however, any dislocation of 
the syllables The words may be repeated if necessary , but are not to be 
enshrined in an illustrative context. No time-hrmt is imposed. 

One mark is awarded for each word correctly spelt. To find the total 
score, take the number of crucial words, actually dictated and nghtly spelt, 
and add to them the number of all the easier words, which in the hst precede 
those dictated, but were not themselves dictated because presumably known. 
Thus derived, the score may be regarded as roughly indicating the percentage 
that the child can now spell out of the total number that should form his 
entire spelling and reading vocabulary at the age of leaving school. From 
this total score a mental age for. spelhng can be calculated, as for reading, 
by the following formula .— 

Cl 11 A /'Words Correct , -\ 

Spelling Age = I--h 61 Years. 

From the mental age, in turn, the child's backwardness can, if required, be 
directly computed. 

Kesults in the usual form are given in Table XLVT. In spelling, defectives 
appear particularly backward , and normal boys, especially during senior 
ages, appear backward as compared with normal girls 

(b) Dictation Test, 

[Test 7.] 

To test spielling simply by a disjointed list of unmeaning words has 
evident disadvantages. In such a test the accuracy of the examinee varies 
considerably with the Clearness of the examiner’s enunciation. Further, 
with homonymous words inevitably, and with all words m a lesser degree, 
the correct apolhng is associated, and nghtly associated, with the sense as 
closely as with the sound. Moreover, the type of spelling-capacity that is 
required for practical purposes is the abihty to spell wor^ automatically, 
when the attention is diverted to the purport of the total context, rather 
than nveted on the orthography of the isolated unit. 

Accordingly, a second test has been attempted In the test material 
given on page 383 the words are strung mto phrases or sentences which 
carry some degree, although perhaps a low degree, meaning As distin¬ 
guished from the discontinuous vocabulary test described above, which, 
according to the common but narrow usage of the phrase,' might be styled 
par excellence a “ spelling " test, this continuous type of test answers to the 
exercise familiarly termed “ dictation ” 

In order to secure test-material suited to diagnosing a wide range of 
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mental ages, it is preferable, with spelling as with reading, to employ a 
passage which begins with the easiest words, and in the sequel gradually 
increases, or at least materially vanes, in difficulty. Unfortunately, to con¬ 
struct a coherent paragraph solely of hard words, without introducing easy con¬ 
necting woids, IS as arduous as to build a firm wall of brn ks without mortar ; 
and with such a composite structure the young child, who neither attempts, 
nor understands the hard, long words, is apt to omit or to misspell even the 
short and easy connectives Indeed, for him, this portion of the test, if given 
at all, degenerates once again into an exorcise with disconnected vocables 

There are various expedients. Paitly, though not entirely, the difficulty 
may be mitigated by counting, not the number of correct words, hut the 
number of correct letters This method of evaluation carries an additional 
advantage. Fiom a comparatively brief test it extorts 'ar more information , 
and it differentiates, with iiiiiiuteness and precision, even those borderhno 
defectives who make abortive attempts at numerous two- and three-letter 
words, but fail utterly to spell more than one or two such woids with corrulete 
correctness 

Another device is to embed the tost woids in an explanatory sentence. 
The majority of passages that the teacher uses for dictation in class ai e selected, 
if they are selected deliberately at all, for the sake of but a few crucial words. 
The rest of the material is but rubble to give these words connection and 
support it supplies to them a context and a meaning , but, as a test of 
spelling, It IS in itself largely, if not wholly, otiose Indeed, it is no un¬ 
common device for the examiner to mark, and sometimes even for the 
childien to write, only the critical woid m each sentence Some ingenuity 
in the examiner, and some saciifice of coherent thought m the test, may, in 
part, at any late, obviate the need tor so cumbious a proceeding , and 
sentences may be compacted out of words, of which every one is a seivice- 
ablo test-word The passage pimtccl for Test 7 below is a veibal bieccia 
of this soit. It IS an agglomerate rather than a conglonieiate Into the last 
few lines, to impart some semblance of cohesion to the sesquipeclalinn posers, 
I have, indeed, admitted, what Dr. Johnson himself could not have e.xcluded, 
one or two stray aitides and particles. But, with these exceptions, every 
word has boon carefully clioscn, and expiessly inscited, because it seemed 
fitted for the purpose of the test, there is no superfluous cement * 

In dictating the passage, I would advise, simply for uniformity, the 
following proceduie Kead each sentence completely through before the 
childien atteraiit to write Then lictato the poition thus read, very slowly, 
in pleases of two or tliree words, repeating each phrase a second time after 
an intoival of about two seconds The pliiase ma.y be repeated a third time, 
if thus IS especially requested. Incline tliioughout to a pronuiiouition collo¬ 
quial rather than pedantio, the “o ” ni the last ss'llablo of “ kitten,” “sen¬ 
tence,” “model,” excellent,” the lust “a” in “acceptable ” and the first 
“ u ” in “ picturesque ” and the l.ist in “ adventure,” .should all be given the 


(‘) "Nry Utesfc trials, lioi^ever, reveal such wcaLuc^^cs as the rovder >vill hnnself easily suspect Xhe 
monos} llablcs in the final sr’ction fe>\ as they are, arc sufTlcuiit to iutroduLC substantial variations into the 
measurement when the test is placed lu dUrcreiit hands >,or Is the sacrlllce of Bcuse, however unavoidable, 
entirely to be condoned OriBinally, to quiiken a ehtldisU interest, the p-Visatse propounded a simple riddle 
and announced a reward for its solution, in the manner of a newspaper advertisement To ensure a better 
standardisation, the wording had to be altered, and wlinfc little sense existed has since almost evaporated 
Dictated m unconvincing accents the test may elicit no better aeiuevemint than If it were in form what it ia 
in fact—a mere catalogue of words Those who fail to construct a better test upon the-,e principles or to 
devise better principles for another type of teist may And the prf^ienb passage with all its imperfections 
lntere:stmg and hcliiful if they consistently adhere to their own method of dictating the test, where they 
cannot precisely follow mine It may be, however, that every test, framed upon lines •^uch ns the above, la 
bound to prove, as the present instance too plainly suggests, more elaborate than eliemnt ovcr-lngenloua 
and under eiaet 


U 
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mtordeteriniiiate sound Similarly, “ci” should be pronounced “ shee ” or 
“ sh.” Final “ d ” and “ s," though clearly articulated, should not be over- 
stressed. 

One mark is to be given for each correct letter. The constant countmg 
up of every letter would be a slow, laborious process. Accordingly, the 
material has been so contrived that, in all but the final paiagraph, the 
clauses contain exactly some round number of letters, such as ten or twenty. 

Averages, standard deviations, and borderknes for the several ages are 
given in Table XLVU. 

Backwardness of Defectives in Spelling. 

In spelling and dictation, the defective ranks far below his level for 
intelligence the diSerence is greater even than for reading, probably 
greater than for any other subject- His mental age for dictation is less than 
80 per cent. of his mental age for intelligence, even as assessed by the Binet- 
Simon scale, and probably less than three-quarters of that mental age as it 
would be assessed by a scale exempt from all hnguistic bias Among the low- 
grade adults whom I have tested, spolhng la much worse than among special 
school children of the same mental level. With such persons, exact orthog¬ 
raphy IS the last tbmg to be lesumt, and the first thmg to be forgotten. Yet, 
even if they cannot spell, they can still write. Of the adults, indeed, showing 
a mental ago of only eight, barely 7 per cent, can compose even the simplest 
letters. But at the mental age of mne as many as 37 per cent, attempted 
to write. For generalisation the groups tested are too small and hetero¬ 
geneous But it IS clear that, with individuals of undoubtedly low grade, 
difficulties in the mechanics of spelling do not always hinder spontaneous 
writing in the way that difficulties m the mechamcs of reading usually preclude 
spontaneous reading. As with reading so with spelhng, it is assuredly both 
useless aud wasteiul for the special school to infiict the labour of spelhng 
lessons upon any of the children whose mental ratio is below 60 per cent., 
or oven upon the majority of those whose mental ratio is below 60 per cent. 
Among the latter, however, there may be not only a few individuals showing 
special hnguistic abihty, but also a few individuals showing special graphic 
interest—the desire to express themselves and to communicate with others 
by means of writing. With these, therefore, the writing lesson should not 
be discontmuod on the ground merely of an meradicable weakness in spelhng. 

But with them, and mdeed with most defectives, it would probably be 
wiser to aim m spelling at the barest essentials alone, to abandon the hours 
of drudgery and drill with harder irregular words, and even to rest satisfied, 
for the simple communications such simple mmds attempt, with a simplified 
or phonetic orthography. If, therefore, m spellmg, after individual testing 
and teaching, the chdd has not acquired at least half the attainments of a 
normal ohdd of the same calendar age, forgo all formal attempts to teach 
a flawless orthographic exactitude. 


Analysis of ^teUing Errors. 

In the diagnosis of a child’s disabihty in spelhng, a statement of the 
type of error to which he is prone contributes a datum qmte as suggestive 
as the measurement of the degree of backwardness to which ho has lapsed. 
Accordingly, to assist this quahtative analysis, I subjoin two empirical 
classifications of the spellmg errors most commonly encountered. The first 
classification is drawn up from the standpoint of the error made ; the second 
frond the standpoint of the individual makmg the error. In neither classifica¬ 
tion are the subdivisions logically exhaustive or mutually exclusive. But 
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a system theoretically perfect would contain many subdivisions over¬ 
crowded, winch for practical uses should have been split ; and would leave 
many subdivisions virtually empty, wherever the specified errors, though 
logically conceivable, were actually rare. 

SCHEDULE III. 

Classification of Spelling Errors (A). 

1 Visual Substitution. The incorrect letter resembles the correct letter* 
in visible form e g , “hiny ” for “ king,” “ gueem ” for “ queen.” 

2. Motor Substitution The incorrect letter involves similar movements to 
those made in forrmng the correct letter : e g., “ duelln ” for “ queen.” 

3. Auditory Substitution The incorrect letter resembles the correct letter 
in audible sound e g , “ celekt ” for “ select.” An important sub¬ 
group in this class is one which may be designated Homonymous Oon~ 
fusion ; words having the same sound, but a different spelhng, are 
incorrectly substituted one for another : e g , “ their ” for “ there,” 
“hear” for “here,” “too "for “two," “road” for “rode," and ince 
versa. 

4. Motor Omission. One of two letters reqmnng similar movements is 
omitted, e.g., “gld” for “glad” Sometimes a single stroke only is 
omitted eg , " cone hone ” for “come home.” (The omission of one 
duplicated letter, an error especially common m words contammg two 
pairs of duphcated letters, may be classified either here or under 
auditory omission ; eg, “ occurence,” “ embarass,” and that facile 
slip of the teacher himself—“accomodation ”) 

6. Auditory Omission. One of two letters resembling each other in sound, 
or contributing to the same sound, is omitted The more important 
Sub-types are ; (i) Omission of “ silent ” consonants : e.g., “ rythm ’ 
for “rhjrthm,” “morgage ” for “mortgage,” “ shipwrect ” for “ship¬ 
wrecked” (u)‘Omission of portions of diphthongs: e.g, “ receved ” 
for “ received ” (m) Omission of silent (lengthemng) “ e " : e.g., 

“receivd” for “received.” 

6. Initial Omission (usually motor , but often with Condensation, and then 
frequently visual) The initial letters of a word are omitted, usually 
when the preceding word ends with similar letters, the two words bemg 
then run together m one : e.g,, “theeth " for “ the teeth.” 

7. Final Omission (usually auditory). The last letter of a word is omitted, 
usually when the followmg imtial has'a similar sound : e g , “ he ask to ” 
for “asked,” and, with Condensation, “alright” for “all right,” doubt¬ 
less infiuenced by the analogy of “always.” 

8. Motor Insertion. A letter, usually involving similar movements to those 
of the correct letter, usually inserted immediately befpre or immediately 
after the correct letter : e.g., “ globle ” for " globe.” 

Motor insertion (and, less frequently, other types of error) are occa¬ 
sionally determmed by habit (Assumlation) ■ e.g., “ pronounoiation,” 
“simiharity ”—due, not to faulty pronunciation, but to greater mecham- 
cal familiarity with “ pronounce ” and “ peculiar.” 

9 Auditory Insertion. An incoixect letter, havmg, or contnbutmg to, the 
same sound as the correct letter, is inserted : « g., “ seleokt ” for 
“ select.” 

(^) f'or brevity the tenn '* letter " is used throughout as including not only single letters, but a com< 
bination of letters having a single sound, such as might otherwise be represented by a single letter. In short 
what may be technically tamed a ** phonogram.*' 
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10. Motor Transposition. Two correct letters, usually adjacent letters, are 
transposed, the result being usually an incorrect sound, but seldom a 
transposed sound e.p., “aiad *' lor “said,” “salior" for “sailor,” 

“ mountian ” for “ mountain," “ guage ” for “ gauge.” 

Where the order of the letters in a word is reversed, the error is often 
described as Inversion - eg., “no” for “on," “god” for “dog,” 

“ saw ” for “ was,” and vice versa. 

11. Auditory Transposition Two correct letters, or more commonly sylla¬ 
bles. aie transposed, the result being an erroneous transposition of 
sounds . e,g., “ Put the cerely m the scurnly " for “ celery in the 
scullery ” (Where the transposition of sounds is not a temporary lapse, 
most apparent auditory transpositions are due to faulty pronunciation. 
Here, therefore, it is not always possible to classify the error, immediately 
and with certainty by mere inspection..) 

12. Duplication A single letter is erroneously duplicated. Such duphca- 
tion may be perseverative : e.g., “ merrilly ” for “ merrily ” , or antici¬ 
patory : e.g., “ dissappomt " for “disappoint” , or transposed- e.g., 
“paralele" for “parallel,” and “merilly” or “ meerily ” for 
“ merrily." 

13. Sepehtion. A oombmation of letters, sometimes a complete word, is 
erroneously repeated (Usually motor, e.g., “memhly” for “merrily.” 
Sometimes auditory, eg, “precisition” for “precision,” “neigherbor- 
hood " for “ neighbourhood ") 

14. Antictpatwn. A letter or, more commonly a syllable, is inserted or 

substituted from the following syllable ’ (“ mtra-verbal ” anticipa¬ 
tion) i or word (“inter-verbal” anticipation, usually with “ contami¬ 
nation,” i e, the correct and incorrect syllables contain one or more 
identical letters) • e.g., (o) intra-verbaJ : “ husdhand ” for “ husband,” 
“ neuoleus " for “ nucleus ”, (6) inter-verbal: “ pictard card " for 

“ picture card.” 

16. Perseveration A letter contained m a preceding syllable or word, 
usually some dominant element m it, is incorrectly inserted or substi¬ 
tuted, frequently with “ oontaimnation ” . e.g., (a) intra-verbal : “ pro¬ 
tract ” for “ protect ” , (6) mter-verbal: eg , “ the theeth " for “ the 
teeth.” 

16. Faulty Pronunciation (Articulatory Errors^). The incorrect letter cor¬ 
rectly represents this child's incorrect pronunciation :— 

(а) Omission of sounds*: e.g , “ Eehuary " for “ February,” “Artie ” 
for “Arctic,” “ twelth " for “ twelfth." 

(б) Insertion of sounds : e.g., “ heighth ” for “ height.” 

(o) Transposition of sounds . (i) of syllables (e e , complex sounds); 
eg, “pememaut” for “permanent,” and perhaps “cerely” for 
“ celery ” , (n) of letters {i.e., elementary sounds) • e.g., “ persent ” for 
“ present.” 

(d) Substitution of sounds, usually vowel sounds • (i) with accented 
vowel sounds • e.g., “ Voiht ” for “ Violet " (the second “ i ” illustrates 

(*) Articulation Ib, of coursct a motor rroceaa But to avoid cumtieraome technicality I have (as Is 
commonly done) used the term “ motor " throughout as equivalent to ** graphomotor or hand-motor " . 
and I here use the more familiar term “ pronunciation “ In place of the phrase '* articulatory motor processes 
I am not, therefore, lutroduoing a utyr principle of division, as the change In phraseology might at first sight 
suggest 

(•) I use this familiar term fpr what Is to the child really an ** articulatory unit ” rather than an audible 
sound. 
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the following sub-group); (ii) with unaooented vowel sounds , a large 
group capable of further subdivision according to the sounds confused : 
eg, “a" for “ e,” “e” for “i,” and vux versa; especially common 
with “ indeterminate ‘ e ’ ” and sounds resembling it • e.g,, “ sentance ” 
for “sentence,” “fountin " for “fountain," “pnvelege ” for “privilege.” 

For diagnosis, it is further impoitant to classify spelling errors as belong* 
mg to one or other of the foUowmg broader groups, arranged according to 
the tendencies of the person making the error rather than according to the 
nature of the error made. To identify errors under these further heads, it 
18 , as a rule, necessary first to repeat the same or similar tests, although with 
experience it becomes possible to identify the child’s errors tentatively by 
mere inspection To the teacher it wdl be at once evident that the different 
types of error, when detected, need each a difierent procedure or method to 
ensure their ultimate correction. 

SCHEDULE IV. 

Gassification of Spelling Errors (B). 

I. Lapses the child knows the correct spelling, but fails for the moment 
to reproduce it. If the same teat is repeated, the same error is not, as 
a rule, repeated ; and if the child’s attention is called to the misspelt word, 
he wiU rectify it without further information or fresh instruction. Such 
“shpa of the pen,” such errors of “carelessness ”—as they are often inade¬ 
quately called—form by far the commonest type of error. As a rule, a lapse 
exhibits only a single error in a single word , and the words so nusspelt are 
esisy and famibar. The errors classified above ns motor—whether of omission, 
insertion, substitution, or condensation—are, as a rule, lapses. The errors 
classified as auditory rarely occur as lapses ^ 

II. Extemponsahons ; the child does not know the correct spelhng, and, 
therefore, invents—usually from analogy with the construction of more 
familiar words—an impromptu spelling of his own. If the test is repeated, 
the same word is erroneously spelt, but the form of the error is not, as a 
rule, the same. So.mething new is improvised. Thus in five successive 

(') Lapses in spelling, like lapses In reading (see above, p 806), prove frequently, especially in older 
aad well-eiucated peraons, to b« dae to what may loosely be termed & psycho asalyt c mechAoism A 
young Adult gtrl. quite norma! and Ictell geot, who is under my observation at tbe moment spelt ‘origin" 
three times in the same essay aa “origan Bequested to spell it aloud, she said, o, r, g a n—'origin', 
oh no. that's orga i ’ 0, r, i. g, i. a " Having thus realised the misleading as^ociat on she baa never 
misspelt the word since In a similar way. by free uiooiation. “azmalyse" (an incoirlglble error for 
“anilyse *) suggested '* \iioa. a foreign coin, and another one who^e name 1 forget^ru^ ? India! 
I’ve often amused myseU by fancying I was an Indian girl in a previous life “ The misspelling was now 
cured After hunting up the word "consciousneBs" In a dictionary, she repeatedly transcribed It 
"ccnscieQpene^i," bad looked lor “conscience" and '‘cooBoieottousn^'* Moat ot thse wcffdashe 
could spell orally with perfect exactitude but she explained “My haiui is always doing things I know 
It shouldn't, tvhen I m thinking of something else." 

Cases of tlil^ type sometimes rationalise their mistakes by expressing their fngramed Impatience of 
petty orthograi hlo coiveutions. and this Impatience In its turn seems often a B3inptom of a deeper and 
more general Ictrlerance dating from the earliest years, of nursery rules and regulations Their writing Is 
usually BA slovenly as the r spell ng. almost by a half obstinate defiance. Literary composlUon is for them 
not a thing to be confined by pedantic restrictions as to timee and seasons, or ways and means. rather It is 
a spasmodic discharge ot Inner destixs upon worthless sheets of paper A neurotic delinquent of ten spelt 
well when she wrote well and wh^^n she wrote badly aud spelt badly (the products were then commonly 
■mudgy letters of abufie) what she wrote was. In a double sense, unfit to read Students of Dr Ernest 
Jones* PapefB on Psjeho- inalysls (second ed , pp 0S4 ei sec) will Immediately divine the character ot the 
complex at work I should like here to acknowledge my indebtedness to my friend Mr J 0 Flugel, ^ho has 
always willingly discussed with me this and similar points that have arisen during my analysis of such cases 
as the above . and from bis wide psycho-analytic knowledge and experience has generously made most helpful 
eritidsms and suggestions. 
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exercises the same child spelt the word 'neoessary ” as follows : “ nesseoery,” 

“ nessessery,” “nessisery,” “nessery,” “nessecry.” Misspellings that show 
several errors compressed into a single word—the word written being often 
at first sight a meamngless jumble of letters—are, as a rule, extemponaa- 
tions The individual errors are of various types , but those classified above 
as auditory generally preponderate. 

III Habitual JSrrora • the child appears to have learnt an. incorrect 
form, which has become fixed, in place of the correct form. If the test is 
repeated, the same error recurs, time after time, with the same word Thus, 
a second child in five successive tests invariably wrote “ necesary ” In 
the “ extemporary error,” the child has failed to form any association what¬ 
ever between the sound of the word and the way it is to be spelt, in the 
“habitual error,” the child has formed and fixed an association, but it is 
an erroneous one. In such cases there are in the same word seldom more 
than one or two errors ; and usually the errors belong to the types classified 
above as auditory. Habitual errors of a motor type exist, but appear less 
frequent, one child, for example, persistently substitutes “ y ” for “ g,” 
“ h ” for " k,” and “ 1 ” for “ b," thus showing a tendency to motor substi¬ 
tutions of three lands It may be noted that the common practice of teaching 
spelling through dictation is apt. with those members of the class for whom 
the passage dictated is too hard, to induce false extemporisations which, 
through repetition, rapidly become ingrained as habitual errors. 

IV Idiosyncrasies many children are addicted to some one character¬ 
istic type of blunder. Again and again the same error is repeated in different 
forms or in different words. A young and backward child, for example, will 
incessantly invert words. A high-grade defective once wrote i “I was the 
god go of the oat no the iale ” (the sentence dictated was . “I saw the dog 
go for the cat on the table ”). Out of the five misspellings four were inver¬ 
sions. Subsequent tests displayed the same propensity. Another child is 
reported constantly to add a final mute “ e ” to words, particularly before 
plural “s”: eg, “ whome,” “oures,” “ perhapes ” , and another to 
insert epenthetic consonants, usually anticipatmg a consonant normally 
occurring toward the end of the same word: e g,, “ wringing," “ husdband 
In the errors made by the girl mentioned above (footnote (^), p 321) more 
than 40 per cent, involved (as she put it) “ making the big words bigger ” by 
a repetition of internal letteis, syllables, or sounds • e y , “ ingenuiniuty,” 
“ precisitiori," “ neigherborhood," “ bigography ” A tendency to repeat 
or to omit whole words or whole syllables is another, more common form ot 
idiosyncrasy Apparent idiosyncrasies in spelling may also be produced by 
faulty pronunciation, such as occurs in local dialect or in speech impediment. 

Analysis of Backwardness in Spelling. 

The diagnosis, then, which la based upon an examination in spelling 
should be partly quantitative and partly qualitative. It should give, first, 
the marks or measurements obtained m the tests, noting what is the indi- 
vidual’a “orthographic age,” degree of backwardness, or “ratio ” ; secondly, 
lb should state the type of error to which he is moat liable—^whether, for 
example, his errors are the lapses of a careless speller, the improvisations of 
an Ignorant speller, or the fixations and idiosyncrasies of a speller inherently 
and habitually bad ; and, again, whether the errors are chiefly omissions, 
insertions, or substitutions, and whether they are principally motor, visual, 
or auditory. 


(M Por tbese two caaea X &qi ladebtBl to UUs HolUnswotth 
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Those statements the e'^ammer can deduce from spelling tests alone. 
But his end is not attained until ho has directed both his tests and his 
observations to discover what special psychological disabilities prompt and 
promote these errors. From the nature of those errors he will have already 
gathered hints as to the directions which he may most profitably explore ; 
andi following the methods described for backwardness in reading, will 
proceed to analyse the extent and nature of the psychological disability, to 
discover what defects in more elementary processes condition it, and to 
search for stronger mental functions which may be relied upon to do the 
office of the weaker. 

Case Illustrative of Backwardness in Spelling. 

Case III Ctrl, Age lOrr- Class, Standard III. 

Intelhgence Tests. Binet, 10 0 Reasoning, 10 4 Other Tests, 10 1. 

Educahonal Tests Reading, 9 7. Spelling, 7 6 (errors largely phonetic). 
Dictation, 7 8 Arithmetic Mental, 9*0 , Mechamcal, 9 4. Problems, 9 8 
(method usually correct, but working often inaccurate) Fundamental Rules, 
8 8. Writing, Drawing, and Handwork, about 9 6 (somewhat slovenly) 
Composition, about 9 0 (handicapped by gross spelhng errors) 

Psychologtcal Tests. Visual acuity. Perception, Imagery, Memory 
(immediate), unusually good for mental level Auditory perception and 
memory somewhat poor Motor control, poor. Long-distance mechanical 
memory for arbitrary associations, very poor for every type of stimulus* 
Logical memory, good. Emotional temperament. 

Diagnosis Special baekwardn^ in speUing, due more particularly to 
weak long-distance memory. 

Treatment To rely less on phonio method, and mote upon “ look-and- 
say methods in reading To attach meaning to arbitrary associations— 
e.g , to explain reasons for orthographic anomahes, and use mnemonics 
Special mechanical drill m spelhng by the alphabetic method', and in addition 
and multiphcation tables. Special instruction m technique of memorisation. 
Eurhythmio training (proved impracticable). 

Progress. After one year, an improvement equivalent to eighteen 
months’ normal progress m spoUing and fundamental rules. Work still 
somewhat inaccurate. 


(iii) ARTTHMCTIC 

Tests of arithmetic may be classified upon a basis analogous, though 
not identical, with that adopted for tests of reading They may be divided, 
first, into graded and uniform tests , and, secondly, by a cross-division, into 
individual and group tests. In antbmetic, as in reading, the range or scope 
of attainments is best measured by test-matenal graded m difficulty, the 
ease or speed of working by test-matenal approximately uniform in diffi¬ 
culty Graded tests of arithmetic incline towards one or other of two pro¬ 
cedures, namely, oral or written A completely oral lest is necessarily an 
individual test ; a written test may be, and usually is, a group test. Un¬ 
graded or umform tests are, m antbmetic, though not m reading, nearly 
always written tests 

In arithmetic, more than m other subjects, teachers are prepared to 
define, precisely and without hesitation, the attainments to be expected at 
successive ages. In arithmetic, therefore, I supposed that graded tests 
would prove the most easy of aU such tests to construct. They have proved 
the most arduous. In no subject axe children so influenced by the range 
of instruction and so responsive to the degree of practice m the specific 
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processes ; and m no subject do those mfluences now so obstinately defy 
prediction Toaching, instead of unifying the grading, renders it more un¬ 
stable Pupils of a given ago who, ivitli a particular grouii of problems 
succeed in only 10 per cent at the beginning of the term, may succeed in 
90 per rent when the instinotion for that toim is concluded. Much will Innpc 
upon the phrasing of the teats Children are as dependent upon the incul¬ 
cated formula as the door of Ah Baba’s cave upon a “ Sesame ” in the spell 
Rpoast the question to fit the customary cliche , change but one synonym 
for anothei, alter but the oidoi of the clauses and every pupil in the class 
will work the Huni coirectly, \ihero befoie almost every ono had blundered. 

Tiio old uniformity has passed away In various diroctioms and in 
tiilfning dcgiocs, most schools have departed front the earlier recommenda¬ 
tions of the Bucid Its code no longer like a steain-ioiler, levels all result^. 
Syllabuses and seheiiie.s ot cork differ greatly in different schools , teaching 
methods divcigo still more The proportion of mechnnioal arithmetic to 
problem Moi'k, uf mental arithmetic to woik on paper, vanes enormously with 
different teachers In girls' departments, in schools in poor neighhotirhocde. 
m the youngest classes of oidmary schools, m the older classes of special 
schools, many innovations in the tonching of this subject have been fostered 
and foslcicd iiglitly In London othoi factors co-opeiate Heie the raising 
of the ag(> at -whuh children enter the infants’ department or aro transferred 
to thn seniors’, there the migration from a school with ono schunie of work 
to a school uith a different suhc'inc, and almost oteiyvhcio the rocent system 
of double pi'oiuotioiib, have deepened a diveisity already piofound, and made 
liberty essential It is not my duty, oven were it my desire, to cntic.ise these 
ohangesfrorr thostandpomtof administrative efficiency or of educational value 
But plainly what makes so laudably for freedom and variety m teaching 
will militate against uniformity and finality m the standardisation of tests 

Above all, tests in arithmetic have proved oxtremoly aen-sitivo to disturb¬ 
ances of social conditions There is, indeed, no subject of instinotion but 
has been unsettled by the w’ar , but arithmetic, in virtue ot its exacting 
call upon the most delicate functions of the mind, has been dislocated more 
than any. It was the Belgium of the school curriculum It suffeied first , 
it suffered most , it suffeied more conspicuously than all The havoc of 
fatigue, of msuilicieiit sleep, of oxcitoniont, shock, and stiain, of change in 
tocicheia and m the sex of tcaoliei’', was, as a rule, soon earliest m aiiihmetio 
At one period, indeed, the whole grading of my problems had to be mater¬ 
ially reduced, and the general requii’ements of my norms to he repeatedly 
relaxed In consequence, as pie-wmr conditions are gtadually lesumed, the 
age-assignments for the gi'uded tests will boconio too easy , and, foi uniform 
and graded tests alike, the stand.srd deviations will probably be lound too 
large, and the average attainments will certainly appear too low 

(a) Mental Arithmetic (Accuracy). 

[Test 8 ] 

Bor individual tests an oral pioceduie is the most convenient , but it 
is also the ono most exposed to disturbing mfluences of various kinds 

In the completely oral test the examiner announces the question viva 
voce. The child works the sum (as the phrase goes) “ in his head ” , and 
then returns the answer viva voce Such an exercise is familiarly luiown ns 
“ mental aiithmetic ” 

A test of “ mental " arithmetic need not be exclusively oral The reply 
may be given by the child in writing , the question may be presented in 
chalk upon the blackboard or in print upon paper Provided the child sits 
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down nothing but his answer, the work la still said to be “ mental.” A group 
test m mental arithmetic may, therefore, be carried out by distributing 
printed quostion-sheets, with blank spaces opposite each question for the 
child to insert the answer. As a rule, a time-limit will be imposed , and the 
measure -will be in terms of speed This form of test was adopted in my 
experiments at Liverpool , it has already been deseiibed elsewhere , and 
here need not further be discussed. 

The test m mental aiithmetic set out below* was designed for use as an 
individual and completely oral test With oldei children, above the level of 
standard I , the tests may also bo used as a group test, the questions being 
given 01 ally, but the answers written down. With this modification, the 
perfoimance.s will bo slightly inferior to those obtained in an individual 
inteiview and wnth a purely oral piocedure. 

The test-material has been compiled aocoiding to the piinciplos pio- 
poundod for the graded test of reading There aie ten problems for each 
age-group from ago four to age tomteon, thus malcing 110 in all. They aro 
picked from a much largoi assoitment , and have been chosen as being those 
which arc correctly answered by approximately 60 per cent of tlio age to 
whuli they aio assigned They aro disposed m average ordei of difficulty 

Tho child, however, should not bo given those pioblcms n ercly wliuh 
are allocated to his own chionokign al ago If time allows but ten pioblon - 
to bo set. it will bo wisei to select those wliiih coriespond to his mental age 
as mfened fiom his school class or “standard,” or from tests of anotlu'i 
kind But, if possible, tho hardei pioblcms tor the year below, and tho 
easier pioblems of the year above, should at least be included If the child’s 
mental ago is tot.dly unknowm, it may be .wlvisablo first to woik upwaids 
fiom tho senes three or four yeais below his chionological age, giving a 
pioblem fiom each year until the child fails. By choosing one problem only 
from every set, the whole collection Can be tclescoiied into a brief progressn e 
test of tiventy graded problems, suitable for rongb and lapid assessment‘ 
Mental arithmetic is an activity which is much impaired by fatigue. Hence, to 
give more than ten or fifteen problems at one sitting will seldom bo expedient 

In administering the test each question is to bo recited to tho child 
clearly, slowly, and with due emphasis If necebsaiy, the question may be 
repeated once The child himself should not see the question Nothing is to 
be written in explanation by tho examiner, either on paper or on the black¬ 
board , and nothing (except—in a group-teat—the answer) is to be WTitten 
by the child 

There is no time-limit When the test is given m class, caie should be 
taken to allow ample time even loi tho most taidy to arrive nt the best 
answ’er ho can 

The measure of ability consists in the total numbei of problems correctly 
finsweiod, whether actually or by implication.' If desired, tins total can bo 
(onverted into a mental age by an equation aunilai to that used for reading 
Averages and standard deviations for normal boys and giils, and for defec¬ 
tives, aro given in Table XLVIll Tho arithmetical supenoiity of boys—a 
snpciionty which is familiar to all teachers, and which I have already 
discussed both in leporting expenments at mixed schools'* and in my 
memorandum on sex-differonoes in arithmetic—finds a clear etho in tho 
hguies for all but the oarher years At younger ages tin difleience tends 
tq bo abolished, if not reversed At this period, not only nio the children 
of both sexes taught together in a mixed department foi infants, but also 
theie may be traced among the girls a temporary advantage in all oral w-nrk— 

Pp 384-388 (*) Tho suggcfatcti exorcises foe chllrtrctv under four art not to be reckoned 

{^) Journ Ji.xp Ped loc clt sup , 1,2 p ill, cf also 1,5, p 37J 




326 


an advantage which m a “ mental ’’ test may more than counterbalance any 
slight deficiency of inborn arithmetical powers* it should be remembered, 
too, that experiments in mixed schools disclose throughout school hfe an 
innate difference far smaller than is commonly assumed. As stated in my 
earlier memoranda,’- the arithmetic results obtained from schools m good 
neighbourhoods may be more than a year ahead of those obtained from 
schools in poor neighbourhoods. In schools from poor neighbourhoods, 
owing doubtless to the influences already noted in discussing sex-differences 
in reading, the girls are, almost invariably, much inferior to the boys ; but 
in mixed schools in good neighbourhoods, it would seem that, given an 
equal amount of practice, sisters may, in childliood at any rate, calculate 
with greater accuracy and greater celerity than their brothers. Differences 
such as these, associated -with sex and social status, recur in all tests of 
arithmetic , but are perhaps mos-f marked in oral tests. 

Defectives are certainly backward in mental arithmetic to a deplorable 
degree , yet not to a degree so extreme as might perhaps have been expected. 
Much of their daily lessons is worked in the form of oral problems , and, 
where the question involves a simple sum in concrete money values, the 
petty transactions of the older defective, in the shop and in the street, place 
liirn, as coinpaied with the younger normal of equivalent mental age, at a 
relative advantage. Elsewhere he is an infant among youths , here he is a 
youth among inlants 

All the anthmetio tests proved troublesome to standardise , but none 
so refractory as the graded series of mental problems With written work, 
at all events about the middle of the school career, the arithmetic papers 
for external examinations, such os those for the Junior County Scholarship, 
create, notwithstanding the variety of syllabuses, a certain measure of 
uniformity. But with mental arithmetic even this slight levelbng influence 
is absent And in this branch of the subject, particularly with the problems 
for the oldest age-groups, and most of all with the problems for the youngest, 
the standardisation recorded below is doubtless somewhat precarious. For 
the youngest of all, indeed, it proved impoasiblo to base the age-assignments 
solely upon the data obtained from normal children of four or five Among 
children of such years, differences in the conditions of teaching—in the 
schemes and methods of the infants’ department, m the age at which children 
enter school, in the character of the informal instruction given at home—all 
these have a large and disproportionate influence ; and the results obtained 
are equally capricious Accordingly, the order and grouping of the easier 
tests has been founded predominantly upon the work of defective children 
of the corresponding mental ages 

In actual practice it is more instructive to examine children at these 
primitive levels with simple apparatus and with concrete tasks The nature 
of such material, however, would hardly submit itself to standardisation 
here , and, indeed, should vary with the character of the appliances with 
which each young child is familiar. Consequently in the present senes, such 
problems alone have been included as require no apparatus. 

(b) Written Tests (Accuracy). 

[Tests 9 and 10 ] 

Tho written tests for antlimetic* consist of ten examples for each age 
graded upon much the same principles os before Since written work is 
raialy attempted with children before the mental age of 7 — (standard I.), 
no examples appear for the lower years. Even with the senes for age 7 — 
che children will tend to work the problem-sums mentally. As the test is 

(0 Distri6wtio?i. 0 /JBdwcohonal p 65 (®) PP 380-363 
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definitely an examination in paper work, the children should be left to reeid 
the questions for themselves ; and, no matter how simple the computation, 
should display all their working. But at the lower stages some latitude in 
these lespeots—at the discretion of the examiner and according to the 
teaching-methods m vogue—^may be conceded without scruple In testing 
a defective, for example, isolated words or phrases that he cannot read for 
himself may be read to him. 

For simphcity of seonng, one mark is granted for each correct answer. 
If the answer is incorrect, no partial credit is awarded for propriety of method 
or for accuracy m subsidiary operations. 

At each age the ten examples include five “ roechameal ” sums and five 
sums in “ problem ’’ form. The two types may be distingmshed thus In 
the “ mechanical ” sum there is, as a rule, but one mam operation , the 
operation belongs to a famihar and well-practised t 3 rpe , and its nature is 
clearly indicated in conventional fashion either by symbols or by the manner 
m which the figures are set out. In the “problem ” the pupil is lequircd 
first to determine for himself what operations are to be performed , and, 
according to the intricacy of the problem, two or more different operations, 
two or more “steps,” may ho needed A test of the former typo is a test 
almost entirely of specific habits, of arithmetical automatisms , and reason¬ 
ing emerges solely, if at all, in the criticism of the final results, when obvious 
absurdities are checked. A test of the latter type demands, or should demand, 
m order that the circumstances of the question may be lightly visualised 
and the amiable process rightly selected, a wider play of imagination and a 
deeper exercise of reasoning At times the problem is a problem only in 
name Where the question itself belongs to n stereotyped class, certain cues 
or catch-words are apt to touch off an appropriate mechanical response , the 
word “ altogether ” acts as a cue for the addition table , the word “left ” 
or “ remainder ” as a lunt to subtract the effort, in fact, may be as blind 
and unreasoning as clicking the trigger of a gun already aimed Between 
mechanical work and problem work, therefore, the distinction is relative 
rather than complete 

In their ability to work examples from tiiese two categoiies, children of 
certain types differ much from one another For the analysis of arithmetical 
deficiency in individual cases, the distinction is one of the most penetrating 
that can be drawn Accordingly, in printing the tests, the two kinds have 
been arranged in separate series , and averages are recorded for each kind 
apart But in administering the tests it will, as a rule, prove more con¬ 
venient to set the pioblem-sums for a given age immediately after the 
mechamcal sums for that age, and before proceeding to the mechanical sums 
for the next age.' Owing to the greater dependence of written arithmetic 
upon syllabuses and upon the scope of the teaching generally, a narrower 
range of testing than would be necessary for reading or for spelling is admis¬ 
sible where these conditions are known As before, a child should never be 
tested only with sums appropiiate to his age But, in general, to avert deterio¬ 
ration through fatigue, one set—five sums only—will be sufficient to set at 
a single sitting. If for an imknown individual a speedy judgment is wanted, 
and several sittings are therefore precluded, one mechanical sum and one 
problem sum, chosen from each of the three ages which are, respectively, 
below, equal to, and next above the child's presumable level—six sums, 
therefore, in all—will give a crude approximation For a selected group of 

(^) U the two types be set ns nltematlves. and the child allowed to obooee ot each pair etiher a problem 
sum Of a mechanical eum (of equal difficulty), light will be thrown upon two temperamental factors Initiative 
and preference for routine tasks The psychology of the ''optional question." however, has hardly yet been 
analysed See, for an experiment with non-scholastio questions I E Ash, Fed Sem , XIX , 4, " The Condi¬ 
tions and Correlates of Mental Inertia " 
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known individuals, already assembled into a fairly homogeneous class, the 
ten sums allotted to the mental age equivalent to their standard will yield 
a finer differentiation. Usually, however, it will be practicable—always, 
indeed, it will be desirable—to include at least one additional senes the 
sums for the mental age above, in a good school ; m a poor or average school, 
those for the mental age below. 

For the “meohanioal " tests, copies of the sums should be printed in 
large type, or hectographed m a clear hand , and the sheets distributed to 
the children. Upon these sheets the children may work the examples, and 
enter the answers, without transcribing either answer or sum. For the 
“problem” tests similar copies of the several questions will again he 
distributed , but the working will be done, and the answers shoum, upon 
a second blank sheet. If the printing or heetographing is impracticable, the 
sums may be first copied fiom the blackboard by the children tbemselves. 
But with this plan extraneous factors may easily interfere with the losults— 
errors in copying the problem, increased analysis of the problem, loss of 
interest through familiarity with the problem, and general fatigue, due to the 
prolongation of the whole task In no circumstances should the questions be 
dictated, suite children, especially when young, understand a sentence, if 
it IS read aloud to them, much more surely than when it is left for them to 
rend silently to themselves 

Total scores and mental ages may be derived as before Results aro 
given for the mechanical and problem tests separately in Tables XLIX 
and L Girls and defectives appear most backward in problem tests By 
both groups, as we have seen, processes that involve rnoie mechanical rote 
memory are likely to bo better accomplished than those that demand reason¬ 
ing. In problem work, however, the backwaidness of the defectives is not 
so glaring as might have been anticipated Reasoning, it might be thought, 
IS the sup:erne manifestation of intelligence j and in reasoning, of all mental 
processes, the detective la most deficient Hence, not without justice, 
teachers ivho themselves have never taught in a special school expect problem 
arithmetic to be the weakest subject of the defective There is this, however, 
to be borno m mind . that, for such a child, many of the simpler so-called 
problems aro mere mechanical repetitions, with concrete examples, of pro¬ 
cesses in which he has already been thoroughly drilled Indeed, his chief 
trouble IS to compieliond what he has to read, not to work out what he has to 
compute Correct calculation turns simply upon the appropriate funotioning of 
an automatic habit, not upon a piocess of reasoning spontaneously initiated and 
logically pursued Where genuine and original reasoningisreally icquircd, the 
defective breaks clown instantly On the other hand, the so-called “ mechani¬ 
cal " sum, though dependent almost wholly upon .specific memories and habits, 
13 for the same mental age often somewhat more complex than the nominal 
“ problem.” It is purely abstract, it evokes no pioturable scene or setting , 
lb presents no concrete case to control or check the child’s thoughts ■when 
they shp into a channel that issues in an absurd or impossible ansvrer To 
such lapses the defective is perpetually prone. And thus his score for 
mechanical arithmetic is expressive, not of meagre attainments only, but 
also of a general umehabihty, of an ineradicable lack of acemaoy. 

(c) Fundamental Rules (Speed). 

[Tests 11 to 14.] 

With the foregoing graded tests, children who lack proper training—-foi 
example, delicate or delinquent individuals' who have attended school irregu- 
hirly—often produce results strangely below their true capacity. For these 
and many other causes exercises embracing only the four fundamental rules 
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may yield a more equitable test Samples of test-sheets that may be com¬ 
piled with this object are appended on pages 304 to 397 i In constructing 
thorn, I have endeavoured to obey a definitely formulated scheme Conse¬ 
quently, for each rule or process it is possible to compose an unhmited 
miiiiber of test-sheets that in difficulty shall be virtually equal 

The principles underlying the scheme of construction were briefly as 
follows first, that all available figures and all avaidablo combinations of 
figures, taken in pairs, should be used, as far as possible, with equal fre¬ 
quency ; and, secondly, that each figme and each pair should be scattered 
evenly over the paper in an order determined by artificial “ chance.’' With 
these precautions the level of difficulty becomes, on the whole, umtorm 
throughout the paper , and any child, after working through the fiist qiiaitcr 
(or, with certain types of sum, the fust half) of the sheet, has added, sub¬ 
tracted, multiplied, or divided all possible pairs of numbers up to nine, once 
each. For addition every other column involves “ carrying ” Similarly, 
for subtraction half the pairs involve “ borrowring ” In the division sums 
there are no remainders. 

The children w'ork the sums upon sheets already printed. Five minutes 
are allowed for each paper The examples are plentiful enough to occupy the 
qmckest of the children for the whole of the time. The measure of ability 
13 the number of processes correctly worked in the period allotted—for 
addition the number of columns correctly added, for the other processes the 
number of pairs correctly subtracted, multiphed, or divided , that is, as a rule, 
the number of correct figures in the answer, counting, in the case of addition, 
the “ hundreds ” as part of the “tens " figure, and, in the case of multiplica¬ 
tion, the “ ten thousands " as part of the “ thousands ’’ To facilitate maiking, 
the sums are printed in rows of five or ten, so that for each line of correct 
answers the child scores, in every type of sum, exactly twenty marks. 

To bo mechanically efficient, calculating, hke reading, demands correct 
and rapid work , and, like reading, it may be marked for both accuracy 
and speed. Following the practice of previous investigators, efforts were at 
one time made to separate quality from quantity, to score the papers fii'st for 
the number of mistakes, and then for the amount aocomphshed in a given 
time Further experiments revealed that a trustworthy mark for accuracy 
can be attained only after repeated tests upon the same individual. Measui’ed 
by the coefficient of correlation for successive tests, the rehabihty of papers 
in the fundamental rules, when marked for accuracy alone, seldom rises 
above 35 , and is, in general, but httle over half that of tho same papers 
marked for speed On the other hand, in estimating the accuracy of a class 
or age-group as a body, as distinct from the accuracy of the component indi¬ 
viduals, a single test-paper will oidinarily produce results reasonably secure. 

Expressed as a percentage of the total amount worked, the proportion 
of error diminishes with age. The figures are given m Table XXXVI. For 
the separate ages the decrease is uneven , the first three age-groups and the 
last three have, therefore, been combmed. 

(') These test Rheets were originally drawn up (or an Investigation earned out by a ComniittPo appointed by 
the Britlbh Association to enquire into the mental and physical factors Involved in education A full account 
of the results NMll be found m the BrU^sh 4asocialion Annuai licporl K'e^^castle ^ifcetins. 1916 pp 307-3.^6 

Once more I would refer the reader to the suggestive article of my friend and colleague, i)r Ballard 
(“ Norms of Terforraance In the Fundamental Processes o! Arithmetic with Suggestions for their Improve¬ 
ment, ' Jottfu Uxp Ped 1914, Vol n , No 6, p 396) The results recorded In my previous memorandum 
{Dislributnyn and Relation of Educational Abthtiee, pp 08-77) were obtained with sheets reprinted for that 
purpoae from Dr Ballard's tests The test sheets hero described were drawn up to meet certain minor 
-CEltlclatns urged against Dr Ballard's testa by various Investigators (see Joum Exp Fed , 1016, Vol III , 
No 5, p 318 et seq ) 

The detailed instructions for drawing up comparable sheets, though simple, ate too lengthy to be printed 
here Any who wish to construct such sheets may obtain the full Instructions by communicating with me at 
the Education Ofilccs of the Council 
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TABLE XXXVI. ARITHMETIC. 

Four Fundamental Rules. 

Percentage of Error 

Age Addition Subtraotion Multiplication Division 

7-to 9- .. 16 0% . 18 3% . 17 1% .. 20 2 %, 

11-to 13- .. 83% . 7 5%, •- 6 7%, 4 6%, 

The percentages are hagh. But the demand for speed encourages sbps, 
and excludes revision. At the same tune, had the original unit of marking 
been the final answer instead of the process or column, the percentages, 
particularly for addition, would have been larger still the tiniest error 
makes the whole sum wrong If, on the contrary, the unit had been the 
single step (for example, adding two digits only), the figure would have been, 
at any rate for addition, far smaller. Among the four rules measured as 
above, subtraction is worked most inaccurately. The reason is transparent : 
“borrowing" never becomes completely automatic This peculiar m- 
aeouraey, and its cause, are still more evident in usmg Dr. Ballard’s sub¬ 
traction sums, In which “ borrowing ’’ is introduced for every pair of numbers. 
But in mechanical sums of every type the amount of sheer inaccuracy is often 
surprising Wliere the whole sum is marked as a single unit, where the length 
of the sum is appropriate to the level of the child, and where the working is 
carried out under conditions exacting maximal speed, there, throughout the 
various classes, high standards as well as low, nearly one-quarter of the 
answers are wrong The practical import of this is patent. accuracy is 
largely a result of drill—of daily practice in making and keeping the funda¬ 
mental operations automatic , such drill is very often dropped m the higher 
classes A theoretical corollary emerges as well in an arithmetic test, set to 
estimate ability rather than mechanical correctness, to mark for aocumoy 
alone is to defeat the aim of the test. 

Accordingly, m compikng norms for the present papers, accuracy and 
speed have not been kept apart, but amalgamated, as above described, into 
a single measure for the double quahty. Norms are given in Tables TJ to 
LIV.‘ 

Among the children of ordinary elementary schools, girls are decidedly 
inferior to boys in subtraction and division. In addition, and still more m 
multiphcation, they are often superior. The disparity originates chiefly in 
the dependence of these latter tasks upon rote memory for tables, rote 
memory being a capacity in which boys always yield to girls A pubertal 
decline in accuracy, doubtless transitory, is to be perceived m the figures 
for the later years At about the age of thirteen, even where the averages 
themselves do not actually sink below the highest of the preceding years, 
the rate of annual increase, up to this point rapid and uniform, begms, in 
almost every instance, suddenly to abate. A re-inspection of the scripts 
reveals that the drop is due to an increase m error rather than a diminution 
of speed. It is a feature that may be remarked in many testa ; “ and seems, 
as a rule, to overtake girls somewhat earher than boys. 

(’) More aelailed results. Illustrated dlagrammatloally, will be fouad In the British Association Bevori. 
toe cit sup It should be added that norms obtained in subtraction are peculiarly dependent upon the par¬ 
ticular method of lustruction adopted As a rule, at any rate In earlier years, ayerases from schools where 
the method of " eoual addition " is adopted are superior to thoae obtained from schools where the method 
of decomposition' has been taught For drill the now •’ Courtis Practice Tests ” wlU be found suggestive 
(*1 Tests of spelLug and handwriting, as well as all tests of mechanical arithmetic, show ini« Increase 
of unsteadiness at puberty, and the phenomenon Is perhaps not unrelated to what I have termed the phase 
of repression in drawing (see below, p 350) Tboso interested In the educational psychology of adoles¬ 
cence would find here a fruitful problem for research in secondary and continuation schools 
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The performances of defectives m these tests vary considerably according 
to teaching Of all four mechanical rulha, subtraction with borrowing is the 
one where the backwardness of the defective is most pronounced. Division, as 
a rule, is learnt by normals, as well as by defectives (when it is learnt by 
defectives at all), at a later stage than the other three processes , here, 
therefore, comparison is dubious in the mam, it appears to be a process 
that is disproportionately hard for the young normal as compared with the 
young high-grade defective, and disproportionately hard for the old low- 
grade defective, as compared with the old normal In multiphcation, and 
particularly m addition, the infenonty of the defective is perhaps les.s marked 
than m any of the tests we have considered hitherto. Doubtless, the cause 
IS in part that which was cited to explain the diminished inferiority of the 
girls—^namely, the dependence of these processes upon mere mechanical 
memory. 

Backwardness of Defectives in Arithmetic. 

Although in the various branches of rudimentary arithmetic the defective 
seems thus to be more amenable to instruction and drill than he is m the 
hngmstic subjects, yet for the figure-work of after hfe he rehes upon hia 
school attainments to an even narrower extent. Among the low-grade 
adults whom I have tested, those about the mental age of twelve would 
usually fumble for pencil and paper to make a computation that the normal 
person works within his head ; those under the mental age of eleven would 
hardly ever exploit their power to add or subtract, to multiply or divide, on 
paper , those under the mental age of ten do not even trust their memorj 
for the addition or multiplication table, but do all by counting , the only 
school loiowledge they retain consists in the well-worn equations of the 
tables of equivalents—the number of pence in a shilling, of shillings in a 
pound, of pints in a quart, and a few other simple conversions faUmg daily 
within their experience And in most instances they work by trial and error. 
Watch an elder boy in a special school handing out books to a desk of half 
a dozen children , or a girl settmg a table for as many persons. Seldom does 
the child reason : " Six and myself make seven ; I must fetch seven books "" 
or “seven knives and as many forks.” Bach works by trial and error 
The boy takes down a pile of books, and hands out one to each till all have 
one. The girl fetches “ a knife for Home and a knife for May ” ; and then 
has to go back agam because “Plorne wants a fork.” Number as learnt 
in the arithmetic lesson remains an exercise apart, a feat laudable enough in 
Itself for a defective, but never spontaneously brought to bear, because the 
necessary intelligence—^the power to foresee, to plan, and to apply—is lacking 
to the low-grade mmd. 

Unless, therefore, a child has a mental age for general intelbgence 
equivalent to at least 60 per cent of his chronological age he should never, 
in my opimon, be burdened with formal lessons in arithmetic. The simplest 
facts of number should alone be taught him, always m connection with the 
praotical needs of practical hfe. Save for exercise in reading common symbols 
—such, for example, as may be seen on the tickets in a groeei’s wmdow—and 
perhaps in writing them, too, he need have nothing to do with paper This 
proposal, it will be noted, is advanced irrespective of the child’s abilities or 
attainments m number work itself. Smce the lower levels of arithmetical 
work may bo so readily mechanised, a defective may, with practice, counter¬ 
feit a mental age in arithmetic tests well above his mental age with tests of 
general intelligence , and yet the mechanisms thus so labonously constructed 
m his brain will be as wortldess to him as a typewriter to a house-dog. 
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Analysis of Backwardness in Arithmetic. 

With a child Hho is not deficient generally, but only backward specific¬ 
ally in aiithrnetic, some endeavour should be made to discover the probable 
cau=o. If earned out in detail, the more purely psychological exploration 
\i ill follow linos much the same as those laid down for reading • tho examiner 
Mill tost in detail short-distance memory and long-distance memory, rote 
memory and logical memory, and tho association between the various ways 
—visual, auditory, articulatory, and graphic—in which numbers and then 
symbols may be apprehended and learnt. In addition to all tins, paitioulav 
powers of reasoning—analysis, abstraction, compaiison, synthesis, deduction 
—both with con reti and tangible material and with symbolic and abstract 
inateiial, should be tested and compared By such methods, a child who is 
backwaid in mechanical arithmetic may be shown to suffer primarily from a 
more radical defect m some particular form of memory , and a child who 
IS backward in problem arithmetic from a more radical defect in some special 
form of reasoning. 

But, on the whole, I have found such purely psychological tests less 
helplul than intensive tests of particular arithmetical operations. Aritlinietio 
as practised in tho ordinary elementary school may be regaided as little 
more than a huge bundle of specific habits and memories Hence, wiLli 
the poor arithmetician the problem for the teacher is often simply this • to 
find which paiticular habit or memory is not operating as srnootl ly and as 
automatically as it should The ordinary class exercises convey httle to the 
teacher, because they deal, for the most part, in nieio repetitions of the 
same rule But results obtained by such tests as tho foregoing will prove a 
vast quarry of information for him who knows how to extract it. Consider 
the graded testa Almost inevitably they fall, as it W'ere, into a spiral scbonie 
We begin with simple addition , and then pa^s to other fundamental rules. 
Presently addition recurs in the form ul a money sum Later there are 
weights and measures to be nddert -\nd, on still higher planes, there appear 
first addition of vulgai fi actions, and then addition of decimal fractions 
Ill the pu’bloiu sums addition occurs again in an applied foiin, or as a partial 
step m a complex process. Analogous cycles are to be found for subtraction, 
multiplication, and division The same simple processes keop reappearing in 
a more and more elaborate disguise, hko the supernumerary actors at a cheap 
suburban theatre that come round and cross again in different dress By thus 
comparing similar operations upon successive planes wo may frequently dis¬ 
cover where tlie central difficulty hides. Often an entire clas.s is peculiarly 
backward m subtiaction, or, it may be, in division , and this backwardness 
appears and reappears throughout tho scale in eveiy test of tho defective 
process The analysis may bo pushed yet further. Graded tests may 
be constructed to examine solely tho defective operation. In division, 
for example, we may test efficiency at the following levels : in mechamcal 
woik, (1) the division table, or, it may be, the power to apply the multipli¬ 
cation table to the task of division—^the table being regarded as a set of 
specific memories and tested with special reference to the pans that are 
notoriously hard to learn , (2) simple division, involving two operations, but 
no carrying and no remainders , (3) simple division, with carrying, and 
(4) with remainders , (5) simple division, with zero m the divisor , (6) division 
by factois, without and (7) with remainders , (8) long division, without 
carrying or other difficulties , (9) long division, with zero difficulties ; (10) 
long division with cariying, but where the trial divisoi is the same as the 
first figuie of tho true divisor, and the trial quotient the same as the true 
quotient, and, finally, oases (11) where the trial divisor is one unit larger 
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than the first figure of the divisor, (12) where the trial quotient is one unit 
larger than the true quotient, and (13) where both difficulties are combined , 
and so forth. Again, m problem work, we may teat the child’s power of 
interpreting the situation described in each question, of discovering vhcther 
it IS one that calls for the operation of division ; this power depends largely 
upon a right understanding of such phrases as “divide a: by y," “share 
X among “how many y in a:’", and the like Here the child need 
not work out the example in full; but simply indicate, in a mixed series, 
where he would divide, and where multiply, add, or subtract. 

A similar, but simpler, set of testa, in mechamcal and problem form, 
might be made out for subtraction, examples being so chosen as to detect 
whether the difficulty arises from special cases of “ borrowing,” or from 
particular methods of instruction, as that of “decomposition”—methods 
that often create special difficulties for special individuals. The same may 
be done for the not uncommon weakness in vulgar fractions Take, for 
example, addition of pairs of such fractions. Examples for each of the 
following types, graded m complexity, may be constructed —(1) J 4- J , 
(2) f + I, (3) i i , (4) J + j , (5) f + ,1 , (6) i i , (7) f + J , 
(8) J + J > (fi) i b J Frequently it will be found that a pupil’s weakness 
IS oonfmed to one particular type or group of types And, thus located, the 
failing can readily be remedied by giving him fmther practice m tliat type, 
or explaining to lum more thoroughly the meaning of the process which he 
has but partly understood After testing, concentrate the drill, which 
should be short, sharp and systematic, upon those childion and those pro¬ 
cesses that are shown to need it Let each child keep, and aim at outdoing, 
his own daily record As soon as re-te.sting shows that intensive drill la no 
longer fruitful, let it be drojoped before it is stale * 

Cases Illustrative of Backwardness in Arithmetic. 

Case IV. Oirl, Age 13j-t, Glass, Standard VI 

Intelligence Tests Binet, 13 0 Reasoning, 13 4. Other Tests, 13 0 

Educational Tests Beading, 13 6 Spelling, 13 1 Arithmetic Mental, 
11 0 , Mechanical, 11 2 , Problems, 11 8 , Fundamental Rules, 10 8. Writing, 
Drawing, Handwora, about 12 6. Composition, about 13 3 

Psychological Tests Visual memory, poor (fails in inemoiy drawing) , 
auditory, fairly good Mechanical memory immediate, fairly good (recalls 
seven numbers) , delayed, very poor.® Logical memory, good Industry, 
not very great Dislikes sums 

Diagnosis. Special disability m mechanical aiithmetio, due chiefly to 
weak long-distance memoiy. Other factors co-operating. 

Tieatment Drill m arithmetic tables , relying especially on auditory 
memory To teaoh cluld to reason out ta.bles and rules, vhere unable to 
lely upon memory Practice in mechanical rules of arithmetic with special 
incentives 

Progress (after six months). Fundamental rules (intensively practised), 
11 G Barely normal progress in other subjects (Treatment commenced 
too late , child’s interest flagged ) 

The analysis and classlhcatioo of errors in anthiaetlc form an obscure and almost untouched field 
of research I shall not enlarge upon It here A auggebtive study upon this problem, houever 17111 be found 
in a paper by W Scott Joum Exv Fed 1018 A’’ol III, No 0, p 290 Errors in Arithmetic " 

(*) This case illustrates the fact that " memory *’ in all its forms particularly delated memory, cannot 
be safely Inferred simply from the tests of immediate memory provided by the Binet'Simon scale 
X 
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Case V. Boy, Age ISyt- Class, Standard V (promoted on 
account of age) 

Intelligence Tests. Binet, 11 2. Reaaoning, 8 6. Other Tests, 10 7 

Education Tests Eeadmg ■ Graded Vocabulary, 12 2 , Comprehension, 
10 9, Directions, about 116. Spelling, 10 4 (errors for the most part 
non-phonetio , many instances of “ visual confusion.” Poor m attac^ng 
unfamiliar words, however regular). Dictation, 10 1 . Arithmetic . Mental, 
9 8; Mechanical, 103, Problems, 87, Pour rules, ll-O (many errors, 
especially in subtracting with borrowing, and short division) Writing, Draw¬ 
ing, Handwork 11 5 to 12 0 Composition amount, 9 7 , quality, 10 7 

Psychological Tests Visual and auditory acuity, motor control normal. 
Imagery visual, poor ; auditory, average Visual analysis, visual report, 
and Visual recognition (picture tests and blot tests), very poor. Meohamcal 
memory : short distance, good (<j g , repeats seven numbers, twenty-six 
syllables), long distance, fairly good. Reasoning, extremely poor (See 
above under tests of intelligence Fails badly in “ absurdities ” and 
“difficult questions”, also fails m “memory-drawing,” “change,” and 
“ nine coins.”) 

Diagnosis. The boy was presented as mentally deficient, chiefly on the 
ground of backwardness in arithmetic, together with a history of several 
childish reactions in practical matters The tests show that hi.s backward¬ 
ness in arithmetic chiefly affects problem work, and, to a less extent, all 
work in money sums and sums dealing with long measure. He is peculiarly 
dull in reasoning powers and in higher thought-processes generally. This is 
aggravated by the fact that he is almost entirely unable to visualise concrete 
situations, as he has been taught to endeavour to do. Constructive imagina¬ 
tion 18 also deficient (note his meagre compositions, fair m quahty as far as 
they go). He is an only child in a fairly comfortable and cultured home , 
and has not been allowed to mix much with other children, or to undertake 
practical tasks or errands , but rather encouraged to stay at home and 
read. 

Treatment, Meohamcal memory to be exploited to the full for com¬ 
pound rules in arithmetic. Problem work to be approached through practical 
tasks and manual work Spelling to be taught by alphabetic method, and 
memorisation of rules. Independence and initiative to be cultivated at home. 
Psycho-analysis, to determine whether the inability to reason is fundamental, 
or due rather to an unconscious mental regression to an early phase of 
childhood. 

Progress (after six months). Little advance shown m tests, except 
reading (directions), spelbng, and mechanical arithmetic , and improvement 
hare traceable to direct influence of traimng. The co-operation of his home 
seemed successful in increasing self-reliance , perhaps some improvement m 
this respect Was to be aaenbed to a superficial psycho-analysis which pointed 
to infantile fixations, especially, a latent wish never to grow up. The lack of 
reasoning seemed based upon a vicious circle . it was m part congeratal; but 
a painful consciousness of inherent stupidity had created a wish to remain 
m situations where reasoning and initiative need never be reqmred, and 
this, in turn, deprived these higher functions of the exercise needful for their 
development. The boy left school before further progress or further re¬ 
examination could be made. 
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Case VI, Boy, Age lO^V- Class, Standard 11. 

Intelligence Test? Bmet, 10 8. Reasoning, 10-6 Other Tests (Oppo¬ 
sites, Analogies, etc , with tmie-hmit), 9 4. 

Educational Tests. Reading Graded Vocabulary, lOd, Comprehen¬ 
sion, 10 3, Directions, about 11 0. SpeUing, 9 7. Arithmetic . Mental, 9'5 , 
Mechanical, 8 3, Problems, 8 5, Pour rules, 7 8 (piactically no errors). 
Writing, Drawing, Handwork, about 110 Composition amount, 8 5 , 
quality, 10 6 

Psychological Tests Visual and auditory acmty good Motoi control: 
slow but good Imagery* visual, good , aiiditoij, average Visual analysis 
and report slightly above average Visual recognition slightly below 
average Logical memory • very good Immediate mechanical memory ' 
good (repeats twenty-four syllables and seven numbers correctly in all three 
trials Draws designs correctly from memory) Long-distance memory : 
poor Speed tests . very poor (pronounced sensory type in reaction-time 
expenments. Only gives twenty-eight words in three minutes Bmlds one 
sentence in thiee words, but requires nearly two minutes Fails to count 
backwards, because he reasons out the reverse order. Cannot name months 
correctly in fifteen seconds) 

Diagnosis. In general intelhgence, this boy is equal to, if not above, 
the aveiage level for his age But his speed of reaction in almost every 
form of activity is extremel 3 ’' slow , and his rote-memoiy feeble Hence, 
in the formal subjects of the school curriculum, he appears, upon a super¬ 
ficial view, to be extremely backward, especially in arithmetic j and has, 
in consequence, been kept back m a class lower than his general intelhgence 
and reasoning powers would warrant There is perhaps a shght tempera¬ 
mental oomphcation • an outward appearance of emotional apathy and 
lethargy seems to over-compensate for a repressed excitability. 

It should be noted that the Bmet-Simon tests give no direct evidence 
of the memory defect, since in them the reproduction experiments are all 
of the immediate form. 

Treatment To be promoted as rapidly eis possible to a class more nearly 
level with his age. A special allowance of time in class to enable him to work 
his arithmetical exercises correctly Special exercises for speed, and, as an 
experiment, a course of training in memory More reb'ance to be placed on 
his excellent reasoning powers— eg , in teaching spelhng, and arithmetical 
rules , but constant drill and revision for tables and spelhng. Freer disciphne. 

Progress (after one year) Speed m arithmetic much improved (nearly 
two years’ progress m twelve months with test of “four rules "). Little or 
no improvement in rote memory as such , but defects in mechanical long¬ 
distance memory less noticeable owmg to a constant tendency to exploit 
ingenious mnemonic devices, largely home-made, but perhaps encouraged 
by eflorts at “ memory trainmg ’’ Rivalry and efforts to beat his own record 
have proved powerful motives. Now appears fit for standard V. , and m 
Bmet tests and reasoning tests is gradmg half a year in advance of his 
calendar age 


(iv) WRITING. 

Tests of ability in handwritmg have to do with at least two distinguish¬ 
able aspects • first, with speed , and, secondly, with quality—a term which 
will here include, not legibility only, but general sesthetic character as 
well 



336 


(a) Speed of Writing. 

[Test 16] 

With nearly every form of activity it i& possible, in testing a given 
individual, to measure maxmium speed with greater certainty than 
average or ordinary speed. In handwriting, therefore, speed may be tested 
most effectively at its highest The examiner will leqinre the ohildron 
to write, as rapidly as they can, some sentence that they loiow by heart , 
and will aftervards count the number of letters written by them m a given 
time In the exercises here reported, the sentence set consisted of the first 
line of the nursery jingle—“Maiy had a little lamb”, the time-limit was 
two mmutes Poncils and singly ruled paper were employed throughout , 
and all weie instiucted to begin a fresh line with each repetition of the word 
“ Mary ” To avoid hesitation through ignorance of spelling, children below 
the level of standard IV , before the test began, first copied the words from 
the blackboard, letter by letter, at the head of their papers ^ 

The results are tabulated on page 436 (Table LV.) The figures represent 
the total amount wintten in the period of two minutes To obtain the rate 
in terms of letters per minute, the figures should be halved 

The sex-diffeienoa, which I have already noted as existmg even in 
mixed schools, ^ is here strongly maiked The girls write faster at every age. 

Between normals and defectives there is an unusual amount of over¬ 
lapping. In this tost, therefore, a margin of 60 per cent should be allowed 
on either side of the nommal borderlme At ago ten, for example, sixty is 
given as tlie borderline But several defectives of ten can write over ninety 
letters in tlie tune allotted , while even a right-handed normal of that age 
may be found who fails in the same time to wite thirty 

(b) Quality of Writing. 

[Test 16.] 

Excellence of handwiitmg is a qualitative characteristic , and, as such, 
oan be measured in quantitative form only by recourse to some statistical 
device. Two prm<'iplosmay be adopted, either separately or m combmation 
fust, that of analytic marking, and, soi ondly, that of general impression 
Accotding to the one, marks will fiist bo assigned to particular features 
enumerated upon some prearranged scheme—letter formation, general neat¬ 
ness, uniforniity of slope, and so foith ; and the total score will be taken as 
measurmg the child’s performance Accordmg to the othoi pimoiple, the per¬ 
formance will be judged in its entirety, and compared with some standardised 
sample or set of samples—marks being awarded as the whole cumulative im¬ 
pression suggests that its merit approaches, or falls short of, the standard 
Upon an elaboration and a blond of both prmciples the scale annexed 
Is based The children were lequired to write, as carefully as possible, in ink 
upon unruled papei, first, a prescribed sentence containing all the letters of 
the alphabet , and, next, all the capital letters in order The scripts written 

l‘l In Starili 3 lnn.rnjn nivratlsivtioii iJourn Mac finch , VI 2, 1915, Pl) 100 el ii'rj ) tliu tame iplcI- 
men was \\secl tor botli aiMisd a-ml tiualily The children were eniolned to write aa well end as rapidly as 
they could Two minutea were allowed for the test 

In my own earlier measurements of linndwrltlns iJoitrn Bxp Peel , 1, 2, 1011, op 93 el seri ) as in the 
more rieaiit nnil mote eetensive tests carried out by Ur Kiraanns (C/iild Study XX 5, lOlfa, p 631 the 
children were renutred to write for five minutes With iiiaiLimim speed, however, wrist fatitruo very rapidly 
aunervpiica, if the test Is iirolonuod tor such a period 

Nnnns ahtaiiied under sueli different conditions differ Etcatlv AveraRe speed is by definition slower 
than niaxiinuin speed Hut the shortness of the period in such especiments as Starch a considerably 
Increases tin apparent rate 

P) J h'xp Ped.loc cU.B HI Cl also ttid. 1.5. p 371 •• The .Mental Differences between the Sexes ■' 
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by children of the same age were then, first of all, ranked m order of general 
legibility; where general legibility appeared approximately equal, they were 
ranked m order of general sesthetic merit, where both legibility and sesthetio 
merit, judged hitherto by general impression, appeared approximately equal, 
the samples were compared m certain detailed aspects taken one by one ; 
and the sample exoellmg m a majority of these aspects was rated most 
highly 

From the whole senes thus graded nma specimens were then extracted : 
(1) the first or best, (2) the last or worst, (3) the middle specimen or 
50th per cent in the whole series (the “ median ’’), (4) the middle specimen 
of the upper half of the series (the 25th per cent , or “ upppr quartile,” 
marking a distance of 1 x jj e above the median or average ) , (6) the 
middle specimen of the lower half of the series (the 75th per cent , or “ lower 
quartile,” maiking a distance of 1 x pe below the median) , (6) the 10th 
per cent , (7) the 91st per cent ; (8) the 3rd per cent , and (9) the 98th 
per cent , representing respectively 2 x p e above and below, and 3 x p e 
above and below, the median ^ 

We thus secure scales for measuring individuals of a given year in terms 
of the average and variability of their own age-group Since the unit of 
variability is the same throughout the scale, it may be assumed that the 
intervals between successive specimens are equal 

The publication, however, of nine specimens for every age space forbids. 
Accordingly, the medians alone are reproduced As a mattei of fact, the 
poorer specimens of the highest ages are, m the mam, comparable with 
median specimens of certaui lower ages Adjacent age-groups overlap 
enormously The median for one age falls pearly always between 1 x p e 
and 2 X p e below the median for the age above Hence, for rough purposes, 
wa may content ourselves with one contmuous scale measuring children of 
all years, mstead of a number of distmct p.e. scales, each allotted to a different 
year The samples reproduced in Figures 43 to 52 are selected from manu¬ 
scripts written by children themselves , and represent median or typical 
specimens for each age . By a comparison, therefoie, with these ill istratlons, 
the teacher can broadly assign to any given pupil a mental age for handwriting. 

The compan-son is to be made according to the procedure already de- 
•scribed. The criteria are, first, legibility , secondly, general aesthetic quality , 
thirdly, superiority m specific aspects or details (for which, see schedule 
below) For comparisons in respect of the last criterion the specimens here 
given aie barely adequate. A single exanqile cannot be expected to depart 
from a model of perfection to exactly the same extent in every detail. 
Further, for different types of calligraphy perfect models would themselves 
deviate from the particular types upon which the specmiens printed below 
were based It follows, therefore, that the teacher should himself construct 
his own scale, mserting, if possible, separate senes for different aspects—for 
slant, size, heaviness, spacing, and the like - Such a detailed scale, with the aid 
of the schedule on page 338, will facilitate, not meielv the ineasuiemeut of the 
general level of a pupil's handwriting, but also the diagnosis of his particular 
faults , and, if the comparison bo renewed from tune to time, will stimulate 
an impiovement in the details thus brought into focus. For repeated or 

('} denotes ‘ probable error.” or "quartile dciiation ' 1 X pe = 0 074"* X SD , the two 

tipresalons—quartile deviation and standard deviation—belne different units for measuring the same thing, 
namtlr the average degree to which the indltidual members vary above and below the average for their 
group The reader unversed in statistical terminology will note that half of the entire age group falls 
between the limits marbl'd by (41 and I'll. t. , between ulus and minus 1 x n e from the median 

l‘) As soon as the new "rannuscrlpt" band has been established a sutacient time a scale for this will 
become Imperative, since here the age averages are far abova what would be expected from the speelmenB 
appended below for the cursive style 
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comparative records the headings of the schedule may be made the basis of a 
soore-oard, which will enable pupil as well as teacher to locate flaws and 
chronicle progress 

To the teacher whose faith is in. practical experience, such methods will 
savour of exaggerated pedantry. Their use may be defended by reference 
to their admitted value m other fields of observation In judgmg gram and 
live-stock, for example, farmers and agriculturists have for long used detailed 
schedules and score-cards to secure more accurate and precise results And 
what la not too elaborate for adjudieatmg the points of cattle is surely not 
too refined for measurmg the capacities of children 

SCHEDULE V. 

, „ Analysis of Quality of Handwriting. 

JL» 

(o) Too small (6) Too large (c) Not uniform {d) Variations in 
specific types of letters (capitals, letters looped above, below, etc.) (e) 
Variations m specific parts of the specimen (ends of words, etc ). 

2. Slant. 

(a) Too sloping, (b) Too upright (for the style adopted) (c) Sloping 
backward (d) Not uniform, (e) Variations in specific types of letters 
(/) Variations in specific parts of the specimen (ends of Ime, of page, etc ) 

3. Line. 

{a) Too heavy (6) Too thin, (c) Irregular {d) Up- and down- 
strokes msuffioiently distmguished. (e) Small unintentional deviations 
(tremulous, jerky, etc.). (/) Larger, intentional deviations (crooked 
backs, etc ) 

4. Ahgnment, 

{a) Irregularity of bottoms of small letters. (6) Of tops of small 
letters, (c) Of specific types of letters (capitals, loops, i-dot, etc.) (d) 
Of specific parts of specimen (dropping of end of Ime, etc ) 

6. Spacing of lanes. 

(a) Too close (b) Too wide (c) Not uniform, (d) Aflectmg specific 
types of letters (confusion of loops and tails of adjacent Imes) (e) 
Aflectmg specific parts of specimen (crowdmg at bottom of page). 

6. Spacing of Words. 

(a) Too close ,6) Too far apart, (c) Not uniform, (d) Specific 
tendencies (joining certain words, or certam final letters, to followmg 
woids, etc.) 

7. Spacing of Letters. 

(a) Too close (6) Too wide, (c) Not uniform, (d) Variations m 
specific letters (capitals, etc , separated from rest of word) (e) Vaiia- 
tions in specific parts of speounen (crowdmg at end of Ime) 

8 Formation of Letters 

(a) General form, (b) Smoothness of curves, (c) Parts omitted 
(d) Parts added (e) Parts not joined (/) Specific letters and parts of 
letters (capitals, loops, dotting i, crossing t, junctions, etc ) 

9. Geneial arrangement. 

(o) Margins—^top, bottom, left and right. (6) Centrmg (of headmgs 
etc ) (c) Indentation of paragraplis, etc 

10 Neatness. 

(a) Erasures, (b) Blots and smudges, (o) General carefulness. 

11 Posture. 

Position—(o) of pen , (b) of hand , (c) of paper ; (d) of body 
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To obtain comparative tables for quality of writmg, every child’s paper 
has been compared with the median samples and assigned a ment8il age. 
The averages and standard deviations given in Table LVl are expressed 
m terms of these mental ages. The girls, it will be seen, write a fairer hand 
than the boys Between normals and defectives the difference is compara¬ 
tively small. 

Left-handedness. 

For backwardness in handwriting, which is itself so often attended 
by backwardness in drawing, handwork, and other manual subiects, an 
illustrative case will be found, described m detail, on page 357 below. And 
here, m place ot systematic analyses of further instances, i prefer rather to 
illustrate more particularly the two commoner causes of disability m this 
direction—^namely, left-handedness, and choreic (or quasi-choreic) motor 
mco-ordination. 

In assessmg a child’s handwritmg, either for speed or for quality, it is 
important to consider whether he may not be left-handed. The frequency 
of left-handedness is far commoner than is generally supposed. In the schools 
tested I have found the following percentages — 

TABLE XXXVn. 

Incidence of Left-handedness among Nonnals and Defectives. 

Ordmary Elementary Schools. Special (M D ) Schools 
Boys . 6 2 per cent. 13 5 per cent 

Girls 3 9 „ 10 3 „ 

Average .. .61,, 11 9 ,, 

By left-handedness I mean a natural tendency (whether congenital, or 
induced post-natally by accident or other changes m the hand or its neuro¬ 
muscular apparatus) to undertake new dexterities with the left hand rather 
than with the right. The criterion used, therefore, was not merely the 
habitual method of using the pencil or pen, but the power to deal cards, to 
throw or pick up a ball, to cut with a knife or scissors, to hammer or bore, 
to turn a handle or wind cotton round a reel, more easily with the one hand 
than with the other Of children i,hus convicted of left-handedness, only 
64 per cent, among the girls and 81 per cent, among the boys appeared to 
use the left hand to write with at school Hence, judged by a writing test 
alone, the percentage of left-handed children would appear too small, and, 
moreover, would seem to decrease enormously with age 

Owmg, therefore, to the ambiguity of the term and the frequency ot 
the phenomenon, I decided not to elimmate left-handed children before 
undertakmg my calculations or makmg my samples , but only to require 
the child to write with whichever hand he could write fastest and best. 

I may di’aw attention to the fact that left-handedness appears far 
commoner among boys than among girls—being, mdeed, among normal 
children m the mfants’ school almost twice as common with males as with 
females. Boys, however, appear to correct, or to grow out of, this habit 
somewhat more readily than girls. Left-handedness is more than twice as 
common among defectives as among normals. But it is by no means rare 
among bright and imagmative children of emotional disposition Its inci¬ 
dence, mdeed, seems greater among those children who are temperamentally 
neurotic, whether normal, supernormal, or defective in general intelligence. 
It is among this limited group that the piemature enforcement of riglit- 
handed activities appears to conduce to stammermg, and, as a rule, 
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stammering is but one, although the most conspicuous, of several consequent 
disturbances m the more delicate adjustments of the nervous system, Of 
the left-handed children examined by me, 9 1 per cent actually sliowed 
some such defect of speech at the time , and nearly twice as many, 15 1 per 
cent , were reported to have stammeied or stuttered in the past Of the 
9 1 per cent , four out of five wore demonstrably of a lu'ui'otie oi un&tabJo 
type , and such a condition—m some instances, it must he admitted, nppcar- 
mg rather as a consequonoe than as a eauso of the speech defect—vas: 
inferred or suspected in nine out of ten 

It IS important, therefore, that the nervous left-handed child should 
not bo foi ced to use hia right hand at an early ago Since the appai ntus of 
oivilrsation is arranged for a right-handed populace, the teacher tv ill do \v ell 
in inort other oases to eneourage nght-haiidedneas befoie the opposite habit 
has beionie too fiirnly lived, but sucli etfoits ought to be discontinued 
immediately, should any neurotic symptoms arise The seemingly left- 
handed child, who lb not so much doxteious with the left hand, as gauche 
with both left and light, is an evidont ease for iight-handed training But 
with the child who not only proves genuinely left-handed, but also appears 
left-legged, left-eyed, and generally (as it is sometimes wrongly put) left- 
brained, such training is, as a rule, utterly profit!es.s 

A counected feature of handwriting which sometmie.s causes anxiotj to 
the young child's teacher is inverted writing or mirror-scnpt (see Figure 39) 
Of nurror-srript the most notable and most sustained example is to be 
discovered in the quaint and cryptic-looking note.? loft to posterity by 
Lionardo da Vinci His rnanusciipts are. almost every one of them, written 
from light to loft, more Hebraeorum (see Figure 39, A, (4)) Reflected in a 
glass they can be readily deciphered. It is said that in his later years, if 
not before, he suffered from a paitial paralysis that afflicted his right hand , 
and presumably, to write his hieroglyphic rnanusciipts, he used the left 

There are very few school-children, who, when first beginning to write 
or print, do not from time to time reverse their letters b and d, g and p, 
which form mirror-images of one another, and N, S, Z, which to the un- 
analytical eye appear symmetrical (like A, H, I, M, 0, T, U, V, W, X, and Y) 
but yet in fact are not, these are the characters that most frequently become 
reversed Both here and in other tasks, lateral directions, as right and left 
or Fast and West, are always moie readily confused than vertical directions, 
as up and down or (on the map) North and South And in wi'iting, the larer 
vortical inversions, and the commoner lateral reversals seem alike attribut¬ 
able to an indeiiendent functioning of the nervous centres for visual or motor 
control The successive movements, with their varying changes of direction, 
are all or nearly all of them, relatively to one anothei, correctly performed , 
but the absolute orientation of the whole result upon the page is wrong— 
either because the child starts with his pen from an incorrect point (e g , 
upon the line instead of above it—(cf Figure 39, B, (5))—or towards the right- 
hand margin instead of towards the left—(cf Figure 39, A, (3)), or else because 
the whole motor mechanism, being arranged symmetrically rather than 
similarly for opposite sides of the body, unwinds itself, as it were, automatic¬ 
ally or by ingrained habit, without special guidance, oither preceding or 
concurrent, by a visual image or by a schematic visual apprehension—(ef. 
Figure 39, A, (3) and (4)) 

As a transitory phase mirror-scnpt is far commoner among normal chil¬ 
dren in the infants' school than is ordinarily believed , as a rule, however, it 
persists only for a few days or weeks It is chiefly, but by no means entirely, to 
be seen among left-handed children, particularly those who have learnt to 
write with their right hand. It is far commoner among girls. In the special 
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flOtlRB 39 

Examples of Mirror-Script and Inverted Writing. 

[Written m course of ordinary dass work by Left Handed Normals 
vnth the Right Hand, except 

A (3) {’Written at request unth the Left Hand) and presumably, A (4) ] 

A Lateral Inversion (“llirror Wnting") [To read, hold this 
and the following pages before a mirror], 

1 Girl, aged 




2, Boy, aged 


' 

& 

1 

i 

1 

• 1 



<r 

m 

a 

1 

1 

0|! 

1) 



3+2 


3. Girl aged I 2 I 5 . (Backward in all but handwork.) 



+ Lionardo da Vinoi (b 1+62), DeW Analoma (Windsor MSS Fogli 
B 15 recto, Compare also Arundel MS 263, exhibited as No 42 m Case XI 
in the Manuscript Saloon of the British Museum). 

)t/'0»']'|w/yT, OJV o'] J ^ 

A/r Ji a) H 

^ ^ 3 , 

-4 <y flA- ■V5A; 031 ] (^ 3 P 

alo^//A 

Jff A ^ A/f I I oV 

[Beads “a b sono musscoli ul|timi latitudmali [Bhe]|e paniohuli 
[di] na qjli [i e, quail] essi si covertano palB(e)a eon angolo retto 
sot I to 1 longitudmali a m ^ e, “ah are the last latitudinal muscles 
[that], and the membranes [from] into which they change pass at right 
angles beneath the longitudinal (muscles) a m."] 



343 


B. Vertical Inversion (“Inverted Wntmg”) 

5. Boy, aged (The name should read “ J, Stacey “) 


?t^r:kc 


6. Girl, aged 6x^r (Should read “The man name to Jolinnie '') 


Note to Figure 40 overleaf 

It will "be founrt instriictivo tooxamine tlii* charat-ttiistlcs of the specimens point by point acrordlng 
to the details enumerated m Selu (lule V ,p 338 Observe more particularly ( 1 ) the general iiregulaiitv of 
size an(i slope, 12) theirreffularand excessive thlcbeningof the down strokes, eaiieciall) where effort is marked , 
(3) the highly Irregular alignmeirt, (4} the irregular spacine of letters—lateral wrist movements bcIiiR usually 
excessive, but occasionally Insufficiert, and so producing % sprawling hand with occabiunallj crowded stroke? 
(5) Inco ordmate and often incomplete letter*fonnatlon duo eaiM^ciallv to ietky strokes ami a flue tremor 
(the spasmodic movements are particularly notlteablc in the loops and at the beginnings and ends of tlic 
letters, and sometimea carry the mb conipletelj off the page) (0 blots, amudBcg, and corrections (7) 
attempted control is aometimes wiccessful but often simply Increases the involuntary mo^ ennents in the 
elTort the penliolder is rigidly grasped, and the first child steadies the right thumb with the knuckles of (he 
left hand 

In the reproductions overleaf the Oner and more tremulous up strokes and side strokes appear upon the 
present paper, somewhat thicker and flrmer than the originals Signs of tremor can thus be Uistmgui'itied 
only by close inspection 

It should be noted that samples from dioreic, and indeed from nervous and unstable children generally, 
vary greatly from day to day and from week to week For ciample, a boy aged ten waa brought to me by hi'? 
lather on account of periodic (its of wandering and uncontrollabihty Oa examining his old exercise books 
at school I found that he also shewed periodic ftta of bad work, the variations being riioet conspicuous m bus 
handwriting Here one page might be as ■well wnticn aa that of a child of eleven , another worst than that of 
a child of seven And the abermtionB In writing ayiichronlaed very closely over the whole of the preceding 
year, with the aberratlona In behaviour iCf the neurotic delinquent described above r 20J. footnote (’) od 
fin ] These Instances show bow fallacious It is, especially la tempetatiieatal casts, to draw final gcueralisa 
tlona, as regards cither handwriting or any other subject, from a single cross section of the mind taken at one 
moment only 



FicfTJHE 40 — Examples of Choreic Handwriting'. 

Girl, aged lOrV (Mental age = 13 1 years. Educational Age = 11 4 years Backr\ardncss due cluefl; 
to 18 inoiitht,’ absence bet-ween ages of 6^ and 8 ) 
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(M D ) schoolb examined by me, 7 1 per cent of the boys and 13 6 per cent of 
the gills showed a tendency to minor-writing in certain letters oi figures, or 
under certain conditions (e q , where required to write with the left hand, or 
to commence at the iigbt-hand margm of the page , compare sample 3 of 
Figure 3‘)). Teachers report that the spontaneous dropping of such 
peculiarities, and particularly the spontaneous change trom loft hand to right 
hand in tviiting and draning, Iroquently conoiirs with a inaiked acceleration 
in geiicial progress both among young normals and among defectives ’ 

Next to lett-hnndedness, the connn(ino,st cause of backwardiiesh m hand¬ 
writing Is to be sought in the motoi inco-mdinations, nervoub in origin, that 
eliaiacteii-o (hoieii and mort gcueial loinis, of emotional instability In 
Figure to I append in facsimile two typical specmieiib of choieic sciipt With 
childien ot livstoiieal constitution, slovenliness m hiindviriting, like mi- 
patience of spelling (sou above, page 321), is often tract-able by psycho¬ 
analysis to what 1 may call a deep-rooted auti-iicatness complex, dating 
from inlancy To the same complex Dr Ernest Jones has asciibed “the 
toiidenc> to roveiso letters and words iii wi'iting " among adults ‘ 

(v) DRAWING. 

[Tost 17 ] 

“ Painting,” say.s one of Wilde’s characteis “ is a mode of aiitobiogiaphy 
iiiventod for tlie use of the illiterate ” Diawing, it might with equal tiiith 
be added, is a mode- of self-revelation pec uliaily .idnpted to those who cannot 
cxpiess their mental poweis thiough the usual media of writing and specih. 
Tests o t di awing come thus to bo among the most t aluable w © possess They do 
not, indeed, in my experiments, show sueli high oorielations with intolhgeiice 
01 educational ability as are evinced by some of the foregoing tests, or, indeed, 
as have been claimed by' eaily enthusiasts who deduced a priori, what tViey 
could not discover by statistics Nevertheless, they have one advantage 
over most of om othoi tests, whethoi tests of mtelligonce oi tests of attain¬ 
ments they do not depend upon an acquired pow-er to manipulate abstract 
symbols, such as words or numbers They are not Imguistio , they are not 
arithmetical On the contrary, they open avenues to strange places in the 
childish mmd, provinces that otherwise would remain untouched and tm- 
exploied. Diawmg gives a penetrating glmipse into the child's powers of 
irtiaguiation and construction—of imagination, m toriiis of real thuigs visual¬ 
ised, rather than of more words uttered , of construction, in the sense of 
self-expression through the hand as guided by the eye Unlike most tests 
of manual construction—modelling, building, and handwork generally—it has 
two unique inducements it recjuiics no special apparatus, and brings with it 
no special peiplexities in marking for quality and in standardising samples 
A piotuie gallery of sketches, all dealmg with the same subject, all executed 
by the same mdividual as year by year ho passes from mfancy to adolescence, 
will piovide a valuable and vivid selt-histoiy which all can understand, a 
memon (as it were) of tlie growing artist’s mind, of his mental, manual, and 
imaginative development. Nor will such a collection be without interest to 
the child himself If the drawings are bound by oach young draughtsman 
into a portfolio of his own, w-hich shall not bo too luthlossly handed round 
by the teachet for the delectation of visitois, then an unfailing spin to 

(') On the whole subject see the recent and admirable paiier by Dr JanuB Kerr ( *1 eft hindediiess 
and Mirrortxl W ntiiig, bchtial Hygiene Ich and Mai 1910) I may also refer to the excellent article hi 
Dr llalliud ("Slnlateallty and Speech J Exr J’rd I 1912. pp 208 el sea) and to the newer resoarchca 
of Mr iluBh Cordon ( 1 eft handedno^ and Mental Delcleney,' Jlnt Piyehi sue iHduc Sect) viatract 
of paper read Mai 12,1920 See aleo Tlr'un, XLIV, Marth 1921) 

(’) Payers in Psyche) tnalyeis 2nd el P 075 
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progress will be derived from the natural efforts of the child to beat his own 
best record 

Quality of drawing I have sought to measure upon principles akin to 
those laid down for quality of handwriting The children were asked to 
“ draw a man ” No time-lmiit was enforced This subject was selected for 
several reasons first, it is seldom practised in school, secondly, as previous 
studies have shown, the sketches at different ages are distinguished by fairly 
definite peculiarities, and these peculiarities in turn reflect the outstandmg 
features of drawing generally m its several and successive phases , thudly, 
during the greater portion of the school period every child delights to draw 
the human flgin'o, and no child doubts its ability to do so. 

I would not venture, with Kuskm, to contend that in lessons upon 
drawing the child’s practice should be limited to exercises purely voluntary 
and spontaneous * But I may perhaps urge that, both for teaohmg and for 
testing, instructors of the art might, m a more liberal measure, exploit the 
natural interests of the younger child, and introduce at an earlioi stage human 
and animal subjects. Occasional practice, mdeed, m the tiacing of lines and 
curves, of geometrical designs and decorative arabesques, has its value for 
teaching , and even for testing I have found endeavours to reproduce an 
intricate geometrical pattern correlate highly with intelligence, if not with 
drawing ability Such a task, with its demand for visual analysis and 
synthesis, resembles the Porteus maze tests , and, like them, accommodates 
Itself very readily to an age grading. But, for a rapid test of drawing ability 
as such, a subject with an instinctive appeal is far more effective. Indeed, not 
infrequently a child, previously rated as moompetent both m school subjects 
generally and m the traditional work of the drawing class, discovers an un¬ 
suspected vein of talent, when assayed with a test that gives his native 
powers and interests a fuller scope and freer play. 

As in quality of writing, so for quality of drawmg, an age-scale may be 
formed by seleotmg the median sample from each year A senes of such 
' samples is reproduced below (Pigures 53 to 64, pages 411 to 422) It pro¬ 
vides a graphic illustration of the pictorial evolution of man as mirrored 
from year to year in the developing mind of the child. 

Merely to compare by general impression a given drawing with such 
an age-scale is, of course, a gross and clumsy method of weighing its merit 
With a view, therefore, to more exact measurements, I have, in drawing as 
m writing, compiled, for each year separately, scales m terms of the quartile 
deviation (“ probable error ”) , and have constructed a schedule of character¬ 
istics to be compared Unfortunately, space precludes a reproduction of the 
separate year-scales and of any detailed schedule here. Every teacher who 
desiies to measure drawmg capacity with precision should hmiself attempt 
such scales for all the commoner objects drawm in school The scales would in 
turn suggest analytic schedules enumerating those technical details in which 
weaknesses most frequently appear, and upon which teaching might most 
profitably bo concentrated. 

Progress m drawing shows successive changes in land as well as in 
degree. It resembles, not so much the uniform accretions of the inanimate 
crystal, as the spasmodic giowth of some lowly organism, one whose life- 
hiatory is a fantastic cycle of unexpected metamorphoses. Bach advance 
follows a different Ime from the last. If, for every age, the mvestigator collects, 
instead'of one solitary sample, a typical set all approximately median, and 
then compares his age-groups serially, he becomes quickly sensible of a well- 
defined course of development, which moves, not merely from a low grade 


^1 The Elemente of Jframno, 3rd ed , p Ix 
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through higher grades to the highest, but from one unique phase to another, 
through a series of trajisformations marked, no less characteristically, by 
distmct and determinate features The several stages have been studied 
and described, with some disagreement in detail, by American investigators 
And, amid certam peculiarities not unexpected (among others a slight pre¬ 
cocity)—all attributable to differences m childish experiences and in teaching 
methods, much the same phases reappear m age-scales derived from the 
drawmgs of London children Confined as they are to a smgle sample from 
each successive year, the half-dozen pictures prmted below can afford but 
a meagre notion of this evolution I may, therefore, pardonably append a 
more detailed commentary m words To those already apprised of previous 
work upon this subject what I have to say will be far from new. Nevertheless, 
the leadmg pomts deserve reiteration They illustrate moat aptly how 
experiments at successive ages unfold the Ime of mental progi'ess , they 
demonstrate moat vividlj' how mstruction m drawmg, m spite of recent 
reforms, is still baaed upon logical principles deduced o ‘priori, mstead of 
upon generic prmciples gathered from observation at first hand. 

For convenience, I may perhaps mark off some six or seven distmguish- 
able steps. There is, however, no sudden transition or break. One phase 
glides imperceptibly mto the next, as dawn passes mto morning and monimg 
into noon From the items enumerated in my description the enquiring 
teacher will find it easy to reconstruct the schedule 1 have used H then 
for every age he calculates the percentage among the drawmgs in school 
that show each of the features specified, he will arrive at a suggestive cross- 
tabulation, which will depict, more precisely than any words could do, the 
artistic progress of the chddi'en m his charge. Upon a similar tabulation 
(which, I hope, may be submitted later, when the data are more complete) 
the following generalisations are, for the most part, based — 

(1) The first stage may well be named the stage oe scribbee. As 
expression through speech begms with half-automatic cries and babblmgs, 
so graphic expression begms with half-automatic scratching and scrawling of 
pencil upon paper The scribbling stage may begin as early as the age of 2 — , 
It often swells to an eager interest about the age of 3— , and may persist, even 
for some months after the child has entered the infants’ school, until about the 
end of the child’s fifth year To teachers the deteuls of this stage are familiar 
rather from the products of low-grade defectives than from those of youngei 
normals In both the general trend is much the same. 

The whole stage may be subdivided mto three or four component 
periods The phase begins with (o) a period of purposeless pencilhngs, 
enjoyed chiefly for the muscular movement, which, significantly enough, is 
first made usually from right to left This leads to (b) a period of more 
purposive pencilling, in which the results themselves become a centre of 
attention, and may be given a description or a name as chance likeness or 
fanciful caprice dictates. At the third period (c) the pencdlmgs are imitative, 
mimicking the adult draughtsman’s general movements more often than copy¬ 
ing any drawn origmal or natural model. Through all these periods a study of 
the products of such scribbling indicates, what direct observation of the child 
at work confirms, that motion is bemg gradually refined • wrist-movements 
come to dommate over arm-movements, finger-movements over wrist-move- 
meiits But the overmasteimg interest is stfil muscular rather than visual, 
there is as yet but small control by sight. Towards the mental age of four, 
the scribblmg becomes, as it were, (d) localised (Figure 54 , cj. also Figure 63) 
The child seeks to reproduce specific parts of the subject of his drawing. 
He scratches first this portion, then that portion, regardless of their rela¬ 
tive disposition within the whole ; and rarely so much as approaches an 
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exhaustive enumeration of all the essential parts At first the scrawl may be 
quite uni ecogmsable without the aid of the child’s own utterances, as ho works 
now at tins foatuio, now at that. Here, as everywhere in child-&tudy, it is 
of the utmost importance, not only to 6crutuii.se the finished product, but 
also to observe the child in the act of cieation , his ways must be watched 
as well as his woiks. The phase of localised sciibbling la, however, a tran¬ 
sitional period leading to the next stage 

(2) Usually by tlio ago of four an mcieasing tendency has emerged to 
limit activity to single movements, mstead of making ihytliniically repeated 
oscillations , and so to pioduce single lines, often admu-ably continuous 
and firm, m place of massive scribhlmg fFiguro 54, cf also Figure 55) This, 
then, IS a stage of linu, though hardly yet of form The change, of eouise, 

IS greatly affected by mstruction at home or at .sohool.' Visual control is 
manifest, at fiist spoiadieally, and then with a steady piogiess The sciawls 
come slowly to rcsomblo dehnito objects Tbo favomilo SubjOot has now 
become, even moio oxcUxsively than befoie, tho human figure , and the 
diawing soon begins to show (Figure 54) almost invariably a rude circle foi 
the head , nearly as fiequently a pair of dots for tho eyes , usually a pair 
of single lines to represent the logs , nioro xaioly a second rudo circle loi 
tho body . and, more rarely still, a second pair of Imcs to represent the ornis , 
feet, indeed, w'hieh aio found m nearly 50 poi cent of niy diawmgs at four, 
and m over 90 per cent, at five, appear earlier than body .ind aims The 
eyos may be iilaced outsido tho cirmimforcnoo of tho taco (Figure 54) , the 
aims may sprout flora the head (Figure 55) A proper synthesis of tho parts 
at this stage is usually unattainable, and often unattemiDtcd. Juxtaposition 
sooms to suffice 

(3) About the mental ago of five the child outers on a period of 
UESCRirTiVE SYMBOLISM (Figure 65), and by the ago of six (B'lfuio 66) the 
form, or at least the general plan, of the human figure is now reproduced 
with tolerable accuracy, though only as a oiude symbolic scheme There 
IS little attention to tho shape, and still loss attention to tho relative pro¬ 
portions of the several parts. Stiff goomotrical contours still satisfy the 
child just as well as tho soft irregulai forms of natmu (Figures 57 and 58), 
The head may be circulai, oval, or square; tho body, circular, oval, square, 
triangular, or bottle-shaped ’’’he aims and legs aie represented at first by 
single lines , but betw'eon the ages of six and seven there is an increa-sing 
tendency to show their contour by two lines approximately parallel. Tho 
several featmes are localised ui tho roughest way Each adheres to some 
conventional form The eye—^whioh is always promment—may bo repre¬ 
sented by a dot, by a circle, by a dot m a circlo, or a dot under a semioirclo 
Thu lingers may radiate from a pomt hko tho lays of a star, or fiom a line like 
tho prongs of a tiidont , tlioy may bo (to boiiow terras from the botanist) 
(ircnate, lobate, palmate, or digitate Sunilar conventions are employed for 
rioso, mouth and feet. Knees, elbows, and neck aic, until a much latei 
stage IS leadied, conspicuously absent Except for the addition ot a 
feathered hat and a traiisiiarent skiit, the same schema does duty for woman 
as fui I man Laid hoi izontally, with limbs appiopriately rearianged, it 
serves, with equal tcln ity, drawn largo, for a horse or a cow, drawn small, 
loi a cat or a dog The geneial schema assumes with diffeient children 
soinowliat diffcient types , but tho same cliild chugs pietty closely, for most 
pui poses and tor long periods, to the same favourite pattern It the subject to 
he diaw'ii IS befoic him, it matters little whether that subject—the examiner, 

(') Imiiricaii wrinr..inpiar totivir cmpbiWisetbechlUle early Diidllcctidb for Imi.and outlliu' aa ouposid 
tu inaaa I Ik, aiip.irent dilfeteiici however, may be due in part to petuliantlcs of llnglisb Instruction, par 
tlLulirly diinnn rtctnl years 




349 


for example—stands, aita, presents a full face, a profile, or liis hai k , tins 
portrait is the same Indeed, at this bt<igo and during much of the next, a 
lew will look at the copy or model only oneo , most will not look at all. 

(4) Aftui the child has boon at school for a year or two thcie is an 
effort at greater realism, a reilism, however, which is at first still descrip¬ 
tive lather than depictive logical rather than visual Dr.iwiiig is still a 
form ot silent langu.ige, not a ioim of ait. The child sets down what he 
know's, not what he sees , and is still thinking, not of the present indu idiial, 
but 1 ather of the generic type Tie is trying, b 5 ' his pictures, to i riinmunir .ite, 
or pel haps merely to expi ess, and sornetunob only, it w ould seem, to catalogue, 
all that lie remembers, cu all that interests him, in tlio subjci t to he diawn 
He does not pictend to repiesent that object, as it appeaib to his eye in a 
single iiiomont, oi from a single point of view Though still genei .ili-cd, the 
schemata become gradually moie tiue to detail and to i.u t The items, 
howevei, are suggested more by the as-sociatiun of ideas than by the .an.ilysis 
ol percepts 

An eaily change, usually comineiiriiig about the ago ot se\en, is that 
fiom full-laeo to piohle (r/. Figuies 57 and .'>8)—the face as di.um by ihe norm.il 
right-h.uided child tuining usually to the Iclt (Figuies .58, 50, OU, (il. 02, (i4, 
and eontiast 42) At the age of six, lu.irly 70 per cent ol the dr.iwings .nic 
full-face , at the age of eleven iieaily 70 per cent will bo piofile As is 
well known, .ill the paits do not undeigo this tiansition at the same time 
(Figure 41) The face (as bhown by the outline of the nose) turns first , but 
for long the two ('yes may be visible on the s.arm side Latci, the body 
(as shown by the buttons) rotates to the left , but the two .inns may still 
exiend in opposite directions Tlie diawing is thus a monstrous hybiid of 
two incompatible .aspects—half profile, halt iull view Some portraits, 
indeed, may show the same foatuie by both methods , and thus exhibit, like 
some malfoiincd imago from Hindoo mythology, two mouths, two noses, 
and three or four gesticulating aims. 

Perspective, opacity, foreshortening, and all the consequences of single¬ 
ness of viewiDOirit, are still disreg.irded Clothes aie drawn , but usually 
appeal diaph.inous—the outlines ot the body, legs or .arms sliming, as it w’cic, 
through the coat, the trouser, or the sleeve (Figure 59), the crow ii ol tlio head 
through tlio hubstanoe of the hat (Figure 58) Theic is a g.itlieiing inteicst 
in doc'oriitivo details. Buttons, hats, pipes, cigaiettes, be.iids, inuustacbes, 
.sticks and umbrellas, pockets and watch-eliains, attiact incie.ismg notice, 
and, as e.acli comes to the focus ol attention, it may boirow, for .i while, an 
cx,i,ggerated size and a pieposterous iicliiiess (Figures 59. 61, and 02) 

(5) By the age of nine oi ten the incieasing demand for lealisin bungs 
with it a gieat improvement in tec hnicjuo Hitlierto the child h.is drawsi chieflji 
from inemoiy and imagin.ition , ho now inclines to trace or copy the diaw- 
ings in.idt' by otliem, and even spontaneously to diaw flora nature. Theie 
is an effort to portiay the external semblance of the object as it is scon by 
an uiisoplustiL.'ited vision And thus the stage of logic al or desci iptivc i ealism 
yields to one of MSUAl realism (Figures 00 and 01) The child no longci 
confounds wliat he knows with what he sees , ho h.xs rci oveied what in.iy bo 
c.illod tlic native innocence of the eye 

We may distmguish, iiist, (a) a tiLo-dimcnsional sub-phase The diaw¬ 
ing of the whole and of its parts is attempted only in outline , and aspects 
arc piedornm.intly chosen lh.it can be readily ti.iiisferied to two dimensions 
(Figuic (lit) But gi'.idually—vciy largely by studying or rcdiawing fiom 
copies—solidity IS attempted The figuio appeals .it lust in silbouetto , then 
m lehct , .lull, only after .i long del.iy, m the round This niailcs ih) a three- 
dimumiumd sub-phase (Figure 62) The three-ejuarter view is dining the 
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school period attacked but rarely. Particular types are now delineated— 
a soldier or a sailor, later particular individuals—“Charlie Chaplin,” 

“ Teacher,” or “ Kmg George ” , and the title may be subscribed in orna¬ 
mental lettering (r/. Figure 63). The figures, too, instead of floating in the 
air, are given a line oi two of ground to stand on ^Figure 60, et seq.), perhaps 
a background to stand up against (Figure 64). •'Into the bettor drawmgs 
action is freely introduced (Figure 62), and, later on, there are constant efforts 
seen best on a comparison of different drawings by the same individual, not 
only to characterise, but even to dramatise the subject of the sketch 

Landscapes are now not infrequently attempted Hitherto, endeavours 
to represent a complicated scene would produce jumbled panoramas, half 
maps, half juxtaposed vignettes, like the illustrations of the early chroniclers, 
either disregarding space altogether, or giving a curious bird’s-eye view. By 
the age of eleven, however, there is considerable attention to overlappmg 
and to per.spective , and later, particularly among the brighter children, a 
little shading and an occasional foreshortening A properly placed horizon 
IS rarely to be seen before the last of the stages here to be described 

(G) A phase of bephessxon follows It overtakes most children during 
the prepubertal period, somewhere between the eleventh and fourteenth 
years, setting m most commonly about the age of thirteen (Figure 63) 
With many there is a danger of arrest at an even earlier stage Near the 
termination of school life the drawings often show an apparent deterioration 
or regression, a regression which, in my view, is by no means to be ascribed 
solely to the fact that the brightest pupils have left the elementary depart- 
mont.s It IS pfut of the child’s natural development Progress, where it 
appears, IS now at best laboiious and slow. The young diaugbtsman seems 
disillusioned and disoouiaged , the confidence, the keenness, so i eqnisite for 
realistic lenclcrmgs, has left him In some instances, at least, as analysis and 
psycho-analysis show, the repression is to he ascribed to emotional lather 
than to mtelloctual changes. But tho factors that thus so stiangely stifle 
tho earlier and almost universal enthusiasm are always manifold, and some¬ 
times obscure • increased pow'er of observation, mcreased capacity for 
aisthetic appreciation, augment, no doubt, an increasmg self-consciousness 
and an increasing solf-ciitioisni, due partly to other causes. From expres¬ 
sion through drawing, and through movement generally, interest is transferred 
to expression thiough language , and tho fascination of the pened, if it 
survive at all, lives lather in an attraction towards geometrical and purely 
ornamental art, and m a preference for lonventional patterns and decorative 
designs Among the spontaneous drawings of children, nearly 80 per cent, 
at the ages of six and seven are drawings of human figures , the remainder 
depict animals, plants, horses, ships, and miscellaneous objects of still life , 
conventional designs are virtually non-existent At the ages of thirteen and 
fourteen the order of preference is almost exactly reversed . conventional 
designs are commonest, the human figure rarest of all 

(7) Under free and natural conditions, graphic ability tends, it would 
seem, to rise to new life during early adolescence ; and the last stage may 
be denominated one of artistic revival The drawmgs are now made to 
tell a story (Figure 64), or, if still mere portraits, they approximate more 
to the methods of the professional artist, bemg, for example, limited to the 
head and shoulders mstead of embracing the full length (c/. Figure 63) From 
about the age of fifteen onwards, drawmg for the first tune blossoms into a 
genuine artistic activity. In adolescent girls, new-found ffisthetic mterests 
preponderate—a love of richness in colour, of grace in foi-m, of beauty in 
Ime Among youths, the recrudescence of draughtsmanship may find a 
technical or mechanical outlet. By many, however, perhaps by most, this 
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Eigure 41. 

Drawing by Backward Girl (Aged 714). 

Shounng “ Mixed Profile ” 



The contour of the head, particularly the nose and hair, are m profile, the 
two eyes, two arms, two legs, two rows of buttons show a front view, note 
also, that while the nose turns to the loft, the feet turn to the right, and 
there are two mouths and no ears 



Figuri! 42. 

Median Sample for Mental Defectives (Age 
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final itage is never reached Tlie talented few, indeed, come to this point 
at a somewhat earlier chronological age But it is, in my experience, not 
easy to diagnose with any certainty, among mdividnal children, special 
artistic poweis before this phase is entered—that is, not before the calendar 
age of eleven even in the most piecocious 

Such, then, or neai ly such, is the general course which the development 
of ability m drawing seems to pursue The teacher who attempts to assign to 
a child a rough mental age for this subject will probably find it helpful to bear 
in mind the foregoing details, as v, ell as to compare the product to be assessed 
with the samples repioduoed below. It should be noted, however, that 
deviations above and below the average show other characteristics than 
those of mere immaturity or precocity m the natural Ime of development. 

It would not bo difficult, were this the place, to deduce from these par- 
ticulais a prai tical body of recommendations respecting the teachimi methods 
most appropriate to each age and stage But the corollaries Mill bo suffi¬ 
ciently obvious The natural tendencies of mental groMth should be folloMed, 
not forced , here as elsewhere compliance rather than constraint should be 
the watchM'oid. We have to do with an activity of such burning interest 
for the young child that some have fancied it rises from an inborn racial 
instinct , we must beware, therefore, of coolmg or dunming that at dour, oi 
of allowing It to become extmguished before its full progress is achieved 
The tedious grammar of drawmg must be postponed until the need for it is 
felt, and ijhe child should be suffered to draw what he knoMs ho wants to 
draw, not vdiat we think ho ought to draw In the earlier stages we may 
assist him to a better feelmg for proportion, without insisting upon rigid 
coiiectnesb or excessive symmetry , m the latter stages we may supply hun 
with copies that will lift him over the technical dilliculties which he is be¬ 
ginning to feel and face, without, however, loicmg models upon him prema¬ 
turely at a tune when he draws rathei from what he imagmcs than from 
what he sees And at every stage, in drawing as ui .ill other subjects, we 
should strive to keep slightly ahead of, but never to outdistance, the mind 
of the child as ho proceeds from phase to phase 

To obtam comparative tables for quality in drawing, the method adopted 
for quality in handwriting has again been utilised By reference to tlie median 
samples, the drawmg of each child has been awarded a mental age , and 
from these mental ages the averages, standard deviations, and borderlines 
have been computed (see Table LVII) In drawing, even among normal chil¬ 
dren, boj^s are eminently superior to girls , and among older childien of special 
schools the difference is still more pronounced Although, as I have else 
where shown, the correlation between ability m drawing and general ability 
IS, among boys, and particularly among older boys, by no means large , yet 
among girls, and particularly among younger girls, it is in no way negligible ' 
Of all special scholastic abilities, that which underlies diawing is (with the 
exception of music, which falls outside our presept scope) the most easily 
verified Yet among girls the specific talent for drawing is small, and plaj s 
but a slender part A young girl's drawing depends laigely upon her 
geneial ability Consequently, for the diagnosis of intelligence, to icly, m 
part, at any rate, upon accomplishments m drawing is somewhat safer w ith 
a gul of eight than it would be with a boy of tw’elve 

The coil elation between drawmg and intelligence is not altogether 
linear , that is to say, the infeiences from one capacity to the other cannot 

(') This, doubtless, is a special instance illustrating two general facts,which I have already emphasised 
above (p 294) namely, that the general mental factor pervading all scholastic activities predommates 
in a greater measure, first of all, during earlier years as contrasted with later, and, secondly, among girls 
as compared with boys 
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be draiivii with equal security m either direction. Among children, mtel- 
leotual ability usually connotes graphical ability , but graphical ability does 
not necessarily connote inteUectual ability. Pupils who appear most intelli¬ 
gent in other lessons are, as a rule, above the average m the drawing lesson , 
on the other hand, pupils who are eictremely backward m the more academic 
subjects—m reading and spelling, m arithmetic and composition—not in¬ 
frequently display much ability in drawing and handwork. A teacher m an 
older class containing, as he believes, many backward boys, wiU be tempted 
to revise his judgments concerning many of them when he has given the 
whole group a set of tests m manual dexterity. As for prediction, most 
children who show artistic talent m later life prove to have drawn well m 
earlier years. But, even by the age of eleven, there are many children whose 
latent artistic powers have not yet ripened ; and, inversely, there are many 
children whose talents, although of fair promise before the pre-adolescent 
stage 18 reached, experience an unforeseen repression or arrest, and so fail to 
redeem their early pledge 

The divergences, both in merit and method, between the drawings of 
boys and girls have so impressed the earlier investigators that some of the 
most emmenti urge for the two sexes courses entirely separate. In my own 
Investigations, it is rather the divergences already existmg between the two 
oouraea that has been largely responsible for the divergence m the results. 
In boys’ departments, for example, a greater proportion of time is allotted 
to this subject—a factor too easily overlooked by external enquirers. Thus 
the plea wears the appearance of a circular argument • the difference m the 
curricula is cited as the cause of the difference in skill, the difference m 
skill IS urged os a reason for a difference m curricula. 

In part, however, it must be owned, the sex-difference seems undeniably 
innate. It affects the drawing of subjeots not taught in the drawing lesson , 
and it affects different aspects of the drawmg process m different ways. 
Girls have a keener eye for colour; boys have a steadier hand for form. 
Girls are contented to draw stdl life, to sketch flowers and landscapes , 
boys prefer scenes of activity and movement, such as games and battle¬ 
fields Girls copy objects that are actually m front of them , boys turn 
for their subjects to imagmation and invention. Girls excel m delmeatmg 
minute particulars , boys in conveying a general impression of the whole. 
In the fulness of detail, both as regards the mcidents m the story to be illus¬ 
trated, and as regards personal peculiarities like those of dress, girls every¬ 
where surpass boys. They reach the decorative stage earlier; and are cunning 
m conventional design On the other hand, they display less vigour, less 
humour, less originality. They are comparatively weak m the sense of pro¬ 
portion and in the production of perspective. They stay longer at the more 
primitive phases ; and their development is more open to a premature 
arrest. 

With either sex, particularly after the infants’ department has been 
quitted, the standard deviations are high. Not only does instruction fail 
to level aptitudes , font those natural aptitudes, by virtue of mbom mdi- 
vidual peculiarities, vary unususdly in their range 

Defectives, it is often remarked, excel in drawing. Their 6 xeellen..e, 
however, has been over-rated It is relative, not positive. It appears only 
when their drawings are contrasted with their own feeble performances 
in other school subjects, not when they are set beside the drawings of the 
normal child. Compared with drawings from ordmary schools, those ob¬ 
tained m the special school resemble the work of normal children two or 


Eeischenstelner, for uample. at Munlcti 
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three years younger. The majority of defectives suffer an arrest during 
what I have distinguished as the fourth period Some never reach it Few 
advance beyond it 

There are, however, m the drawings of defectives special differences in 
kind and character, as well as a general deficiency in degree , so that it is 
usually quite possible to distinguish the drawing of an older defective from 
that of a younger normal chdd (c/. Figure 42) These differences well deserve 
study They may perhaps be most briefly epitomised by saying that the 
drawings of the defective are apt to include inconsistent features characteris¬ 
ing phases of development which among normals are distinct and even 
remote. fThus in the defective’s portrait of the human figure the face may 
be a mixed profile, as at stage four , the body may be a hard square, as at 
stage three , the arms may be omitted, as at stage two Such a composite, 
indeed, is not rare among normals But, on to this mixed and primitive 
scheme, the defective will fit a mass of detail which the normal child seldom 
observes until the mental age of eleven oi twelve—a Hohenzollem moustache, 
buttons and pockets of unusual type or arrangement, a packet of a particular 
brand of cigarettes with the name ostentatiously displayed , and upon and 
around the whole he may weave a profusion of rhythmic decoration for a 
background, such as a normal child rarely attempts till near the stage of 
puberty The odd, incongruous product reminds us of those urchins who 
strut the poorer streets, clothed in the discarded garments of relatives of 
almost every age 

The symbolic and decorative elements which, with the normal child, 
are chiefly confined to certain stages of development, are to be found at 
almost every phase in the drawings of the higher-grade defective , and, 
owmg to his greater command of the pencil, they are pushed to such bizarre 
degrees as to tinge most of the portraits with a quality of caricature. 
Schemata also tend to predommate throughout. A defective of thirteen or 
fourteen may still draw for the body a symmetrical oblong or triangle, with 
semicircles at the sides for arms, and parallel straight linis at the lower 
corners for the legs , and, if a ruler la handy, the human figure may be 
ingeniously ruled in lines perfectly straight, the hands may be constructed 
of rays in a fashion no less geometrical , and m every limb and feature the 
schematic character seems almost perversely accentuated. Decoration is 
exaggerated at nearly every stage The hair may be a cham of loops 
or curls. The clothes (which are nearly always transparent) may be covered 
with lows of buttons, or with patterns of criss-cross lines or chequered 
squares All this grotesqueness is enhanced by the fact that the sense of 
relative size and position is extremely poor The head may be larger than 
the body , the arms may be as long as the entire figure. The eye, drawn 
elaborately perhaps with radiating eyelashes, may appear in the middle of 
tho cheek, and the ear below the eye Further, there is frequently an 
impression conveyed of something unfinished , one arm may be shaded, 
but the child has forgotten to shade the other ; and the whole figure may be 
mathematically symmetrical except for one arm or one leg, which shows a 
sudden change of schema, or perhaps is missing altogether. 

The striking feature of the defective’s drawmg is thus a want of pro¬ 
portion—a want of proportion not merely in the amount of space, but also 
m the amount of attention and labour, bestowed upon the several parts. 
The origmal, implicit apprehension of the whole, which, as a determmmg 
tendency or %dee directrice, should control and harmonise the work upon the 
various portions, tends to dissolve and vanish , and the artist is oairied 
away at a tangent, to elaborate, with perverted intricacy, some subordinate 
detail that for the moment engrosses his interest. 
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(vi) HANDWORK. 

[Tests 18 and 19 ] 

Ability in manual construction is, of all school capacities, the most 
perplexing to assess. Standmg, as it does, apart from other scholastic 
activities, related, as it is, to tasks of industrial life, it is plainly a capacity 
of unusual higiiifloance. Its measurement, therciore, la a subject emmently 
suited for research by the specialist teacher. 

In. the present enquiry, the test-material chiefly consisted of vrooden- 
biiildmg bloclts of vaiious sizes and shapes. As with other tests, the exercise 
has taken one or other of the twin forms that constantly recur—either that 
of a qualitative test of merit or that of a quantitative test of spe.ed 

Ip the spaed test (Teat 18) a model of a “ house,” erected with a dozen 
blocks, was put befoie the child He was given a duplicate set of twelve 
similar pieces , and was asked to reproduce the model m front ot him as 
quickly ns he could. The time requued to budd an exact copy wa<^ accepted 
ns the measure of his efficiency. If his first trial was inaccurate or mcom- 
pletc, he was instructed to continue, and oventually assisted, until the 
product vns correct m every point An error, or an inability to construct 
certain portions -nithout help, thus counted by extendmg his total tune 

In the qualitative test (Test 19) the child was given thirty blocks and 
enjoined to make what he chose—the best thing he could think of The 
product was marked for merit according to an arbitrary scalo based on a 
comparison with the average productions of normal children of each age. 

Tables LVIII and LIX show the results for the two forms of the test 
Thero ts a striking sex-differonce, particularly in that foim of the test which 
calls for the spontaneous invention of an original design. The boys aro 
quicker and more creative The difteronco between normals and defectives 
of the same age, compared with that discovered m most of the preceding 
tests, IS small Indeed, so great is the overlapping that the formulation of 
a borderline would bo giossly misleading * 

For the measurement of individual children, as distinct from the calcu¬ 
lation of averages, the test, in both its forms, proved highly unsatisfactory 
Often, from one day to another, a child’s time in the speed tost and his marking 
in the qualitative test would fluctuate widely A model of a dozen pieces, too, 
which young children and defectives can put together, seemed far too simple 
to elicit individual differences of ability among older normal children. For 
the latter I have pieferred to take some plates and bolts from a meccano 
outfit, or a dozen interlocking strips from a set of miniature building planks , 
and then to require, as before, first a timed reoonstruotion from a pattern, 
and afterwards an original design. But with all forms of material bought 
from toy-shops the child’s peitormancob are uiflueneed by previous practice— 
by work 01 play with bricks, blocks, clay, building apparatus, and similar 
media at home or at school. 

For moie rccont experiments, therefore, I have assembled materials of 
a more homely and more varied form—match-sticks, woeden discs made 
from cotton reels, pieces of tin, strips, sticks, and blocks of different sizes, 
and a little plasticine so small in amount that it is available for joining 
rather than tor modelling “ The pieces have been so selected that fairly 

Uuiii« to the time occupiod by this tc»t and tUe nuuic.rou4 mniUrtoatloiH uitroducetl m the t.mluiirOur 
ito improve ib the fluiire.^ Kiycn are Laqed upon very hlcndor numbers—about fifty cases for cabli ago group 
among both normals and defectives Tutther, since the weakest Individuals among the lowest ages failed 
entlrclj to reinoduci the model or to construct a design of their own it has been neoeisary here as in analogouB 
Instances oocurring more rarely in other tests to deduce approximate averages and standard deviations from 
the median and ouarLiles and the general form of the curv e of distribution 

In the most recent form the wood and metal are bored and pointed for junction This makes the 
suggestion of desigiii still more limited and specific and eliminates the possible effects of familiarity with 
plasticine 
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definite objects, ranging from a three-legged stool to a four-wheeled waggon, 
suggest themselves for construction. By photographing a number of median 
samples for each age, the marking can be rendered reasonably objective. 
The whole task turns more upon ingenuity than upon familiarity with pur¬ 
chased to 3 ?B , and familiarity with any one particular medium is discounted 
by the great variety. Apart from direct mstruotion in toy-making, a child 
is likely to have had experience in such rough and varied materials, only if 
he has himself, by virtue of a native interest or tnbom talent, exploited the 
possibilitios of household odds and ends in making playthings at home. 

To present this oi, indeed, any other test of origmal construction in 
sufficient detail for practical use would need many pages of prmt, and many 
illustrations of t 5 rpical products. But the testa remain as yet in an experi¬ 
mental form and at a tentative stage Consequently, a full description heic 
would hardly be justified This composite material, however, seems to point 
to the most profitable duection for future research. 

In assessmg handwork for girls I have commonly made use of the same 
material as I have employed for boys With giils, however, I have also 
attempted, upon a more limited plan, tests of ability to sew After several 
experiments it appeared that a practical scale of sewing ability was best 
limited to speed and neatness in making a few simple, standard stitches with 
some simple, standard material The construction of completed articles— 
handkerchiefs, bags, and garments—was found to involve a test far more 
lengthy and far less reliable The children were aceoidingly required to 
hem, gather, oversew, and back-stitch pieces of calico , and median samples 
for each age were selected as before The ability to sews howevei, depends 
so largely upon practice and instruction, and is, in consequence, so much 
more limited in diagnostic significance, that again I give no detailed results ‘ 

Case Illustrative of Backwardness in Handwork* 

Case VII, Boy, Age 12^v (7Zas5, Standard VI 

Intelligence Tests Binet, 10 6 (fails m memory-drawmg and five 
weights , has unusual trouble with missing features and divided card , his 
drawing of a diamond just passes) Reasoning, 10 8 Other Tests, 110 

Educational Tests Reading, 10 5. Spelling, 10 7 Aiithmetic Mental, 
10 8 , Mechanical, 10 2 Problepis, 10 8 Fundamental Rules, 10 0 Com¬ 
position, 110 Writmg, 8 5. Drawing, 7 6 Handw’ork, 7 0. 

Psychological Tests. Motor control and co-ordmation, exceedingly pool 
Visual memory, poor. Delayed mechanical memory, rather poor Othei 
forms of memory, good. Temperament, somewhat unstable emotional and 
impulsive. 

Diagnosis. The child’s backwardness is largely due to early ill-hcaltli 
(rheumatism) It will be noted that, unlike the typical backward child, lie 
IS better in subjects demandmg reasoning than in the more mechanical sub¬ 
jects Hls chief deficiency, however, is for manual w'ork. This is partly 
due to weakness of muscles and of muscular control, but is doubtless further 
aggravated by an inability to visualise the concrete thmgs he is copying or 
constructing No definite outbreak of chorea could be traced , but he 
presents many resemblances to the sub-choreic type 

(M I am espcUalh indebted to Miss V. U Pelllnc for advice and ashistance in attempting thcbc sewing 
tests The teacher who wishes to attempt such scales for herself will ilnd a suggestive experiment recorded 
bj Miss Kathenno Murdoch m The Measurement oj Certain Elements of Ilandsev mo (llJolumbia Universitj • 
Teachers* College Contributions to Education) The scale there given is Illustrated bj photographed s iraples . 
but the samples are not selected upon an age basis and the scale itself has still to be standardised 
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Treatment, Largely physical, to improve general health, muscular 
stiengtli, and co-ordination Special coaching m formal subjects To use 
intelligence and reasoning rather than blmd trial and error in dealing with 
concrete problems. As an experiment, practice in tests of visualisation. 

Progress In reading and arithmetic ha has made nearly two years’ 
progress in the course of a year , in spelling, somewhat less Handwritmg 
has somewhat improved with improvement of health (level roughly 10 0) , 
but still shows signs of ductuation with health and weather. In drawing 
and handwork he has barely made half a year's progress No clear improve¬ 
ment in visualisation as such. 


(vii) COMPOSITION. 

[Test 20.] 

That which of all school tests is at once the most fertile and the most 
fascinating still remams for notice English composition, like handwork or 
handwriting, may be maiked both for speed and for quality But with this 
subject the same exercise may serve for the measurement of both features 

In the present enquuy the topic chosen for the children’s essays was 
“ School ” Tina title was selected, out of many others, because it announces 
a subject interesting and well known to all school children , and, moreover, 
affords something familiar and concrete to the young and to the dull, and, at 
the same time, offers itself to a broader treatment and more abstract dis¬ 
cussion in the hands of the oldest and ablest ‘ Exactly half an hour was 
allowed for the task The children were informed of the time-limit at the 
outset. After twenty-five minutes had elapsed a warning was given that the 
papers would be collected in five minutes.^ No emphasis, however, was laid 
upon the necessity for speed or for amount 

Strange <is it may at first sight appear, the mere amount written is 
instructive Indeed, among young or backward children, speed of com¬ 
position foims, as a rough measure of performance, no bad index of ability 
(Table LX). In speed, too, there la between the two sexes a remarkable 
divergence Even upon paper, gurls are more voluble than boys 

Quality of composition, however, is far more significant than quantity , 
and provides not only for linguistic ability, but also for educational capacity, 
and indeed for intelligence generally, a test infinitely superior With 
composition, as with handwriting and drawmg, qinnlitative excellence can 
best be measured by the method of samples. Here, as ior the other subjects, I 
have constructed “probable error ’’ scales for each ago Of the various speci¬ 
mens, however, which constitute the scale, my limits again permit me only 
to reproduce the most essential. The medians alone, therefore, will bo quoted 
These are printed without change of spellmg or punctuation, on pages 423 
to 426 Norms for quality, m. terms of mental age, are shown m Table LXI 
The common method of marlung compositions—to ignore positive excel¬ 
lences, to note only definite faults, to count the number of such faults, and 
to subtract tliat number from an arbitrary maximum—is from a scientific 
standpoint almost worthless. On the other hand, the pupils will gam 

1 ^) The word “ School should be written on the blackboard Both children and teachers have a curious 
tendeno to alter this title it constantly becomes " Our School,’* " My School *' " The School. '* School 
1 ho,' and ao forth—modiftcationa whloh, of necessity, vitiate many ol the comparisons subsequently bo be 
made It is h irdly neceaeary to add that no preparation is permitted The subject should nob be stated 
until the last moment when, all general instructions having been giien, and the papers having been duly 
huided the tcet period 13 about to commence 

(*) The omission of tills earning, espLclally In the absence of a visible clock, obliterates moat of the 
formal perorations The children simply break cdl when the csplration of the half hour is announced 
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considerably li symbols be affixed m the margm drawmg attention to the 
type of fault, and if from time to time they be allowed to relieve the 
teacher’s labour by meurking each other’s exercises. 

A schedule of items to be noted and faults to be overcome will be found 
of great service both m assessing literary merit and m teachmg literary 
technique. Such a schedule should mclude not only (1) the more mechani¬ 
cal aspects of composition—as writing, spellmg, punctuation, grammar, 
syntax ; but also (2) the more strictly literary aspects of composition—as 
range, correctness, and appropriateness of information, of vocabulary, and 
of rhetorical devices , and, above all, (3) the logical aspects of composition 
—that IS, the general organisation of ideas, as revealed by the unity, the 
complexity, the relevance, and the sequence of sentences and of paragraphs, 
and, mdeed, by the inteUeotual structure of the essay as a whole To print a 
detailed schedule for English composition, analogous to that given above 
for handwriting, would require a disproportionate allowance of space. From 
the headmgs here briefly enumerated the experienced teacher can readily 
elaborate his own. 

A rapid reference to the samples reproduced will discover a progress, 
fairly definite and tolerably well sustamed, m most of these special char¬ 
acteristics. ' None perhaps is more suggestive than the use of connectives and 
conjunctions Thought is synthetic , and the growmg richness of mentality 
unveils itself in the growing fullness and complexity of its expression m 
words Sentences to begm with are simple and asyndeton. But co-ordmatmg 
conjunctions, particularly “ and,” are mserted at an early stage. Temporal 
conjmiotions (“when,” “as,” “while”) appear later, and, later still, 
conjunctions of cause (“because” and “smce”) and contingency (“if” 
and “unless”). At first, each sentence starts a fresh subject. At the age 
of seven there are as many topics as there are clauses The whole essay is 
a bald list of unassorted remarlcs, as mooherent and disjomted as a leaf from 
a grocer’s catalogue A yeeui or so later, two or three consecutive sentences 
may sustam the same proposition, but there is still a persistent tendency to 
revert, illogically and irrelevantly, to a pomt already done with. At the age 
of eleven or twelve, the essay is subdivided into sections , and separate 
themes have separate paragraphs. Even with children comparatively young, 
however, the compositions may open with a brief preamble—usually a 
definition of school or an announcement of its purpose. But they do not 
so much formally conclude as suddenly leave off. Only the oldest mdulge 
m a definite close—an mference drawn or a moral appended To mtroduce, 
it would seem, is easier than to perorate , the overture more natural than 
the finale 

The changes m the child’s mtellectual outlook are clearly mirrored m 
his compositions. Throughout school life, it is evident, his comprehension 
of space relations is gradually widen mg. His horizon becomes enlarged ; 
his world more systematically arranged And, by somewhat later stages, 
it would appear, his notion of tune purisues a parallel development. There 
is, too, a constant progress m the degree of generality or abstraction which 
his mind can envisage • the concrete conception of school as one particular 
buildmg, his own school, yields to a more general conception of school as a 
class or type of buildmg , and this m turn gives way ultimately to an 
abstract conception of school as a social mstitution. 

One cardmal symptom is the length of the sentences Owing largely 
to the multiplication of conjunctions, the sentence tends to expand with an 

(^} A brief butmoBt sugsestlvc study of children'scomposibloDB will be foimdiDapaper b7 C W Klmmios. 
Joum Exv* Ped t 1610, Vol III, No 6 pp 260-205. ** Methods of Expression used by London School 
Children ” 
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increase of ability or with an advance in age. From seven to fourteen, the 
average number of words m the sentence grows steadily fiom about six or 
seven to about sixteen or seventeen (Table LXII). Compared, however, with 
averages to be found among recognised authors, even the highest of these figures 
IS low. For most modern writers the averages he between twenty and forty. 
An average below the former impresses the reader as jerky and snappy ; 
an average above the latter as cumbrous and diffuse. With children, indeed, 
length of sentence forms a good mdex of the span of verbal synthesis—that 
IS, of power to organise thought m units of high complexity, and to formu¬ 
late those units in words It is, in consequence, a rough measure of litorary 
ability ; the longer the sentence, the abler the writer But with adults, 
perhaps, this generalisation should be reversed or, at any rate, qualified. 
Among University students, for example, the habitual propensity of the 
jejune essayist is to ramble and sprawl Only the practised pen terms 
sentences shoit and crisp, like the utterances, let us say, of Mr. Masefield 
Macaulay’s sentences are notoiiously cuit Their average, indeed, outruns 
the aveiage even of our oldest children, amounting to approximately twenty- 
three words Nevertheless, few authors are more abrupt Macaulay’s editor, 
Jeffrey, would not infrequently import upwards of three hundred words into a 
single period 1 Ruakin la often as voluminous Yet all are classics Hence, to 
the literary apprentice, as every manual of rhetoric would insist, no standard 
measure for the perfect English sentence can be offered or prescribed With 
a like restriction, the averages given m our tables are to be looked upon as facts 
observed, not canons to be obeyed There is no virtue m uniform brevity , 
no skill in unrelieved length The one rule is to be “ infinitely various " , 
to condense, to expand j to blurt, and then to amplify ; to balance lengthy 
statements with a series of brief , and to set off the staccato emphasis of 
the short, sharp phrase agamst the complicated harmony, long-drawn and 
subtly suspended, of the periodic paragraph , to be ever altermg, as it were, 
the dimensions of the block, yet still to preserve the effect of a neat and 
solid structure Even durmg school age this delicate mterchange may be 
traced among the more felicitous writers. Note, for a case m pomt, the 
dexterous management of sentence-length in the essay quoted on the opposite 
page It will be found, m fact, both in English lessons and in English 
literature, that, as regards the length of sentences, it is a high mean varia¬ 
tion, far more than any particular average, that stamps the pleasing stylist “ 

4. EXTREME RANGE OF INDIVIDUAL VARIATION. 

Of all school subjects, English composition is the one in which mdividual 
variation is widest Neither reading nor writing, nor spelling nor dictation, 
nor mechanical arithmetic nor problem arithmetic, nor manual subjects 
nor informational subjects, can show, as against the annual progress from 
one year to another, so large a standard deviation for the same year It is 
evident in every table for this subject (Tables LX to LXII.). Composition, 
therefore, lends itself admirably to demonstrating, in concrete and impressive 
form, a fact which I have so often emphasised, but which, through lack of 
space, I am unable to illustrate for every test and for every age—namely, 
the incredible range of ability over which individual children m the same 
age-group are scattered and dispersed 

As a representative age I may perhaps select age 10 — , a year which 

(‘I Por example m the well known pasaage on the geuiua ol Shakcaneare—a curious oontraat to Mr 
Masefield's remurkB uiion the same subject 

(®) Fifteen to flffcj words are tbo eitreraes seneralU quoted as serviceable limits {eo, b> Brewster 
The Wntins of Enolish, p 167) Macaulay s iJssav on Milton, however* contains several sentences of only 
five words, and two or three of nearly one hundred 
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marks the middle of the senior school career, and forms for the brightest 
pupils the final phase before the elementary school is exchanged for the 
secondary or the central For this age I shall take, from among all the 
elementary school children of a single borough, two specimens of composition 
from the two extremes of ability, one from the keenest and one from the 
meanest, the best essay and the worst essay that I have as yet encountered 
I shall quote first the composition of a girl aged lO^j. Judged by my 
tests she is, out of a school population averaging in this borough about three 
thousand for each age-group, the cleverest child in her year. A gul of high 
mental powers and of still higher mental promise, m tests of intelligence 
thoughtful and observant, clear in describing what she observes, and cogent in 
arguing what she has thought out, m tests of attamment quick and accurate, 
a good linguist, a good mathematician, deft with the needle, neat with the 
pencil, and, above all, a constant and omnivorous reader, she appears, alike 
in general ability and in the special subjects of the school, foremost among 
these thousands ^ Her essay, wiitten in class, was prompted by a picture- 
postcard of G F Watts’ Hope For elicitmg both mtellectual and tempera¬ 
mental qualities, pictures of this kind furnish most effective material Her 
exercise on School, though good, was not unique 

HOPE 

Sublimely, majestically sorrowful she seems. Yet her 
name is Hope. Cowermg low, not m submission to Fate, 
but longmg for happmess, she sits, bhndiolded , and 
fingers, lovingly and muemgly, the one vibratmg string of 
her lyre, striving to create sweet melody. The first beam 
of sunshme is kissing her feet; and m her inmost soul she 
wonders whether the time wdl come when it will kiss her 
droopmg head 

She is the good spirit of the world, and the ruler of 
the minds of those who dwell m it. In the darkest hour of 
night she visits us, and helps us to wait patiently for dawn 
and the light 

Hope cannot read the future But the mommg star, 
the eye of Heaven, is a prophet, and though Hope cannot 
see it, she feels its light shmmg in her heart It puts mto 
her soul dreams of happmess, thoughts of the realisation 
of her ideals, and the winnmg of eternal bliss 

In the most unhappy moments of the life of man, she 
comes to him, drives away despair, and teaches him 
patience. She is lilie a sparklmg and refieshmg fountam 
to a thirsty flower, or a light seen in the darkness by some 
weary footsore traveller. 

The style of this essay in a girl of this age is perhaps not of a kmd to 
he too zealously encouraged In its language, in its sentiments, in its literary 
flowers and figures, it is all too plainly touched by the influence of the child's 
favourite writer at the moment—a well-known authoress of mystic novels 
Nevertheless, the piece bears many marks, both obvious and recondite, of 

(*) With the supplementary lutelligence tests, with my reasonljie tests, and with testa or speelal scholastic 
attaimnents, her mental quotient was in the main, curiously uniform, namely, about 165 per cent With the 
Binet Simon scale it was somewhat lower But at this plane such a figure has no precise significance 
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a mind peculiarly original, a skill in the use of words that is all her own I 
may perhaps pause for a moment over one only of the more elusive. Those 
familiar with Prof Samtsbury’s Htatory of Prose Rhythm will recognise in the 
ohild’s diction many of the rhytlimic ts^pes which he notes as recurrent in 
classical prose of the highest and most aspmng order. Take, for a revealing 
instance, her second paragraph It consists of two sentences balanced one 
against the other Bach of these sentences in turn contains two co-ordinate 
clauses, similarly balanced in a fashion almost biblical, and ending respectively 
m an anapffist (“of the world”) and a dactyl (“dw5ll in it”), and then in a 
dactyl (“visits us”) and an anapaest (“and the light”) This intricate 
polyphony is succeeded by a curt contrasting statement of five words only, 
which ushers m a paragraph of four sentences, each progressively lengthened 
through seven, thirteen, sixteen, and thirty-one syllables, the whole closing 
in a triple parallelism The lomc a mtnore undertone, so constant an acoom- 
paniment of lomanti’ writing, is throughout curiously insistent, like a 
contrapuntal melody m a fugue. It sustains the four clauses of the second 
paragraph (“ and the ruler /of the minds of /those wh6 dwell in .” etc.) ; 
while in the final paragraph the rockmg of the cradle heard above the lullaby 
becomes almost too obtrusive. From start to finish, and above all in, these 
two paragraphs, a pleasing prevalence of liquid consonants, and a skilful 
variation of broad vowels, still further heightens an effect, not wholly in¬ 
appropriate, of a consolatory music 

To trace in a child's exercise subtleties such as these must strike many 
as far-fetched and fanciful. Let the reader, however, search, even in the 
best of our average selections below, for definite rhythm or vowel-melody, 
Their absence wJl be manifest to the most sceptical ear. At the same time, 
if the present piece be read in direct succession to a fragment penned on a 
similar theme by an adult professional hand—Chesterton's analysis of the 
same picture in his book on Watta,^ or (ai parva licet com/ponere magms) 
Pater’s consummate rhapsody cast m the same pseonio metre qn the 
mystical masterpiece of Lionardo “—^then the shortcomings, the imma¬ 
turities, the blemishes even, of the child’s prose impress themselves imme¬ 
diately. There is none of the ingenuity of Chesterton m the thought , none 
of the hard and brilliant enamel of Pater in the style . merely the simple re¬ 
flections of a clever girl expressed in somewhat sentimental language—^reflec¬ 
tions a little beyond the writer’s real experiences, language a little too lofty 
for the thought that it clothes. Yet, despite all the limitations of her ideas, 
despite all the labouring of her style, how many children, aged barely eleven, 
educated only in a Council school, could produce so exquisite a trifle ? 

KTot many yards from the school attended by this young genius lives a 
boy who, among all the “ normal ”* children of the same age, resident in 


pp 07 el ses 

(®) Tlic JlCTiai3sanc€, 1012 edition, p 130 Note the curious almllarlty In rhythm ** ShB Is OldOr / th&n 
thB rocks; SinOno which shS / sits , like thO vamnlrc /, shU hiia been dead / min? times, ind / leirned thS 
BEcrSta / 6t the srave &ad / his been i dlvSr / In deep oeae, &nd / keSpe their laiien / diy ibout hBr j " 

iu I- p asi) I hnve pointed out how a child's “ apper- 

H 1 "“’’ tluDw unexpected light on his interests and tttnporamont. A sohednle of 

, 1 ^“? ' of’® of Ilfs romposltlons (similar to, but more compre¬ 

hensive than, that outlinod on p 3o9) is esscntlnl, if a systematic study of individual traits is to be 
made In this way, by taking the oompositions on the picUue Hope (and other problem-pictures of a 
more realistic kind), and eotripiling frequency data. Miss Charleston has shown how even under 
classroom conditions, personal altitudes and vocational interests may be revealed yor intensive 
study an oral composition (taken down m sbortlmud) is, of course, better atUL The nrocedurc has 
called forth some scepticism from English teachers Bit may I fenU^ them that iFterarTcntlS 
themselves ha,ye employed statistical analysis for comparing pecnllanties of style, not only to verify 
writings, but also to_deduce the psychological oharaoteiistlcs of the writers? 
work on the interpretation of pictures ” and on “ rankings of pictures " 
Iee“u6T^ar&"p «hgB<*stlve In the examination of neurotics an#delinquents 

Those who wish to compare results from their own pupUs in class may conveniently use the 
thlt Messrs Eyre and Spottiswoode They should soe,^howeveih 

in) below the repr#duct^^^^ “ Mope is printed (or written 
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the same borough, is poorest for composition. His essay, composed under 
precisely similar conditions, with the same picture in front of hun and ^ith 
the same allowance of tune, reads, or rather runs, as follows — 

Wos a pon a tun a piitr of a Irg sitndan was out a hot 
ro stne no. (“ Once upon a tune a picture of a girl sitting 
down without any boots or stockings on ”) 

This boy has made duimg the last three years but little advance The 
following essay on “ School," wiitten by him at the age of 12] 'j, as part of 
my general survey, excels the piecedmg in one clear point it at least con- 
tams a verb and forms a sentence — 

SCHOL 

I lick Soliol very mock dno and Sepl m a niyines wen 
we have Sopoh {“ I like school very much and and 
specially m the morning when we have sciipture ") 

A comparison with the average samples on page 423 will show that this 
effort falls well beneath the productions even of a mediocre child of seven. 

The pair of essays on Hope supply a vivid illustration of the vast range 
of individual differences to he discovered within the limits of a single yeai 
Those who are intimate with none but good schools mil accept the fii&t essay 
without demur , they will find the second inciedible in a normal child of 
ten. Those who are conversant only with poor schools will readily admit 
that they have seen performances almost, though perhaps not ciuite, as 
illiterate as the second , but will insist that the first has been inspired, or 
at least edited, by an older hand Few, I suspect, are acquainted with both 
extremities of the scale The two samples are, of couise, exceptions Yet 
they are not outstandmg exceptions In a large and truly representatu e 
collection of the writmgs of children of ten, a few will be found nearly as 
admirable as the first, a few almost as mean and pitiful as the second , and 
between these two extremes the lest of the series might bo marshalled in an 
order of diminishing merit, xiassing from one end of the scale to the other 
through barely perceptible gradations So wide, so varied are the abilities 
of individual children at the same chronological age. 


5 . RELATIVE BACKWARDNESS OF DEFECTIVES IN 
THE VARIOUS SUBJECTS 

As the last problem in this long review, it may be of mterest to glance 
back through the catalogue of tests, and to enquire m what particular subjects 
of the ordmary school curriculum mentally defective children appear most 
backward and in what subjects their backwardness seems least pronounced 
Foi a reply, the reader may first compare the set of tables brought together iii 
the third appendix (pp. 427-438) These tables, as they stand, suggest that 
apart from a few notable exceptions, the differences m backwardness, revealed 
by the different tests, are by no means large For an exact comparison, there¬ 
fore, it becomes essential that the results should be dravra from the same group 
of children throughout. For this purpose, I have, accordmgly, selected data 
from those children only who were exammed each in everyone of the foregoing 
tests The average of their marks I have converted, at each chronological 
year, into a mental or “ educational " age , and from this again I have 
computed an “ educational ratio,” which will express the educational age 
as a percentage of the chronological 
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With tho low averages obtained from the youngest children such com¬ 
putations and conversions would bo highly untrustworthy. I have, accord- 
ingly, retained none but children, aged 10 0 and upwards ; and have also 
1 ejected children but recently transferred to a special school The total 
number thus remaining is slender It comprises 143 children. With a 
sample so small any distinctions by age or sex would be invalidated by a 
hug© margin of crroi Hence, in Table XXXVIII tho figures are shown for 
the entu'e gioup in the form of a single average educational ratio for each 
test. Foi many readers an “ educational ratio ” is an abstract and unusual 
concept To lend it a significance more practical and more concrete, I liave 
reconverted the ratios into the presumable mental ages to be attained at 
the age of 14'0, the year of leaving the ordinaiy elementary school i 

A comparison of the figures suggests the followmg conclusions Children 
of London special schools are most backward in linguistic subjects" -m 
spelling, in intelligent reading, and m composition (the last a subject barely 
coming within tho limits of their range). They are least backward in manual 
subjects—in handwork, m drawing, and m writing In arithmetic their 
abilities vary with the type of sum In tho mechanical use of memorised 
tables—in addition and multiplication—^they are, indeed, moderately 
accurate, though insufterably alow; m subtraction and short division (the 
latter, again, haidly entering withm the compass of then curriculum) they 
are lame and lamentably weak Easy oral problems, dealing with simple 
money sums, they can solve with a measure of success, such work is alike 
mechanical and oonorete. Written exercises m the four rules, whether simple 
or monetary, the older defectives can also attack, though with an ample 
proportion of inaccuracy But where the problem has to be read, where the 
scheme and type of working has to be discovered, where genuine reasonmg, 
novel applications, and abstract processes of two or more steps are involved, 
there they fail utterly, And, no matter what the subject be, when speed is 
demanded, their incapacity becomes as sadly apparent as that of a wooden¬ 
legged Clippie when hia companions break into a lun. 

The above comparisons apply to the majority of children m special 
schools ; they do not apply to all Among tho brighter defectives, readmg, 
so far from bemg the task in which they are most backward, is not mfre- 
quently the subject in which they acquit themselves best of any. Yet even 
here it is m meie mechanical accuracy and in mere mechanical speed that 
they excel, much more than m genume comprehension A few, contrary 
to the general trend, reach a high speed m simple addition—a feat, however, 
no less mechanical On referrmg to the detailed tables for these two subjects 
the reader will observe that, whereas in most subjects the borderline for 
ages twelve to fourteen rarely rises much above a mental age of nine years, 
m readmg it is fixed at about ten years, and in simple addition at eleven. 
On the other hand, for composition, for written arithmetic (particularly 
problems), and for simple division, the borderlme tends to be low Here, 
between normals and defectives, the amount of overlapping is scanty—-much 

(^) TUe Bpeulal school teacher who attempts to cliech these liBurea by his experience will probably ttnd 
them either too high or too low, accordluE to the type of school with, which he Is moat fanxlUftr If he com¬ 
pares them with a typical group aged fourteen in a school for elder boys, ho will consider my figures too 
low If he compares them with the older children left behind in the junior school, he will consider them too 
high He miist remember that tho figures ate deduced by laloulations from an eclectic sample of younger 
■children 

(*} On the other band Uineb has stated that *'sub normal children, whom we have brought together 
it\ the Bpecla.1 claasea arc all weak In number work much weaker than In spelling or reading ” (IntelUoenre 
(i the Ji'eebleininded, p 05) Such a broad generalisation, however must not be pressed too closely, As we 
have noted at various points much depends upon (l) the grade of defective accepted , (2) the age at which 
the tliaenosis is made, 13) the particular school eubjeofes upon which the diagnosis chiefly turns; (4) the 
kind of number work bo which such a statenunt refers. 
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less, udeed, than a comparison of the respective averages would imply. 
Probably the mental age assigned for these subjects to the average defective, 
Somewhat magnifies, by its nature and size, his apparent attainments. At 
the corresponding mental level the young normal child is just learning the 
rudiments of these subjects ; but ha is learning them with great rapidity. 
The defective, on the contrary, learns them with laborious slowness—m truth, 
by comparison, with a diminishing speed In these subjects, d we are to 
contrast the backwardness of the average defective with the attainments of 
the average normal of his own chronological year, we ought rather to measure 
It m terms of the standard deviation for the normal age-group. This pro¬ 
cedure, though cumbersome, would be more equitable and fair ; it is, 
however, too elaborate for my present data, and too technical for my present 
exposition. 


TABLE XXXVIII. 

Relative Attainments of Children of Special M D Schools in Tests of 
the Chief Subjects of the School Curriculum 


Subject, 

Educational Age 
at Fourteen 

Educational 

Ratio 

Dictation 

6 

3 1 

46 

3 

Spellmg 

6 

s ! 

46 

7 

Beadmg (Comprehension) 

6 

8 

48 

9 

Composition (Quahty) 

7 

0 

60 

3 

Readmg (Speed, Discontmuous) 

7 

1 

60 

8 

Simple Subtraction (Speed) 

7 

2 

61 

4 

Anthmetio (Problems, Written) 

7 

2 

51 

7 

Composition (Speed) 

7 

4 

62 

6 

Readmg (Accuracy) 

7 

5 

63 

3 

Simple Division (Speed) 

7 

6 

54 

1 

Simple Subtraction (Accuracy) 

7 

7 

64 

7 

Simple Additiou (Speed) 

7 

7 

65 

1 

Arithmetic (Written, Mechanical) 

7' 

•8 

66 

6 

Readmg (Speed, Contmuous) 

7' 

'8 

56 

9 

Simple Division (Accuracy) 

7 

9 

66 

6 

Arithmetic (Oral) 

8 

0 

56 

8 

Simple Multiphoation (Speed) 

8 

0 

57 

4 

Simple Addition (Accuracy) 

8 

1 

57 

9 

Wntmg (Speed) 

8 

4 

59 

7 

Simple Multiphcatiou (Accuracy) 

8 

5 

60 

5 

Writmg (Quahty) 

8 

7 

62 

1 

Drawmg 

9 

1 

64 

9 

Handwork 

9 

8 

69 

7 

Average Educational Age and Ratio 

7 

•7 

54 

•6 

Average Mental Age and Katio (Bmet> 
Simon scale) 

8 

1 

57 

6 


The foregoing comparison is not altogether barren of practical corollaries. 
In the school curriculum the mam obstacles for the defective arise from the 
fundamental aspects of the Imguistic subjects, most of aU, perhaps, from 
spellmg Might it not, therefore, be judicious, with all save those who 
possess special Imguistio abilities, to aim in these particular subjects (as I 
have already urged in detail above) only at the barest essentials ^ We must 
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not be too easily seduced by the gloss of surface achievements, by a semblance 
of progress in the pages of a copybook, or the glib recitation of a lesson of 
the classroom. We must remember there will be an echo of education in 
the fine phrases of a parrot, if only its cage has been fortunately placed 

In handwork, in oral problems, and in rote arithmetic, on the other 
hand, the relative excellence of the defective is more genuine; and springs 
more immediately from the relative powers of the pupil. But hero also 
they are enhanced by the educational methods of the teacher, which 
rightly accentuate and exploit these powers At the same time, since 
mental speed is largely, even among low-grade intelligences, a matter 
of training and drill, the alow performance of defectives throughout 
the curriculum suggests that systematic practice, systematically lenewed, 
might yield a sudden and sustained acceleration, and so reduce, if it did not 
remove, this disproportionate lethargy But again the data are too meagre 
to bear the weight of such conclusions. Nor was it here my purpose to 
develop them at length , but only to illustrate by what means and with 
what prospects they may be deduced from such enquiries. 

6. CONCLUSION. 

And thus I am led to reiterate at the close what I ^ave emphasised 
from the begmnmg, that the scales are only tentative Each test, m its 
present condition, is to be regarded as a venture rather than as an achieve¬ 
ment, as a provisional and imperfect illustration rather than as a finished 
and final product. It is put forward as a stimulus to the enquiring teacher, 
as a atartmg-point for further research, not as a ready-made instrument, 
calibrated, patented, warranted exact. If the testa are now somewhat 
prematurely published, it is m the hope that they may unprovo and profit 
by criticism, not that they may be used as touchstones for the criticism of 
the work of others. 

From the need for a preliminary sketch or preparatory design, the 
scientist is no more exempt than the artist. The sculptor, before he and his 
feUow-workmen set the plaster for the full-sized metal cast, kneads a minia¬ 
ture statuette in cheap and plastic clay. Such a studio model is all I have 
roughed out. There is plenty to retouch, to refashion, to remould. No one 
can mistake a raw and clumsy figurme for a polished effigy in bronze. 

To attempt a complete collection of standardised scholastic tests will 
be assuredly to undertake a colossus. To perfect such a series will be a 
task beyond the power of any solitary mvestigator, experimentmg only in 
a few selected schools. It must be the sefe-appomted duty of a large band 
of co-operatmg enquirers—expert teachers, exarammg each his own pupils 
accordmg to some prearranged scheme, pooling the results from a wide 
variety and a large number of departments, constantly cntioismg one 
another’s test-questions, constantly cheeking their own age-norms, reviewmg 
and revismg the whole m the light both of general teachmg experience and 
of special knowledge of special subjects. The sooner such research proves 
these scales to be worthless, the sooner will their aim have been achieved- 


9tli June, 1920 


Cyril Burt. 
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APPENDIX L 


MATERIALS FOR READING, SPELING AND ARITHMETIC TESTS. 


Test 1. 

READING (ACCURACY). 

Graded Vocabulary Test 


For test mtend, see over-leaf 

For Instruction^, see pp 298-9 For Norm, see Table XXXIX., p 427. 
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Test 2. 

READING (LEHERS AND FIGURES). 

For Insiruchons, see pp 300-1 


OSAXTEMBK 
ICRLP DG NH 
W F U Z V Y J Q 

soai me txf 
cnvhgu bkl 
j r z d y p w q 

1325487906 10 

12 18 14 11 13 19 15 17 16 20 

26 39 50 74 100 132 576 1,000 1,498 1,927 
10,000 500,000 1,000,000 72,967 8,104,035 

I i I i 21 01 2-5 lO-OOl 0-17 6'3 
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Test 3. 


READING (SPEED ; AND, WITH DEFECTIVES, ACCURACY). 
Discontinuous Ungraded* Test. Two- and Three-Letter Monosyllables. 


For teat material, see over-leaf. 

For Instructions, see pp 301-2 For Not ms, see Table XL and 
XLI , pp 427 and 428 


(■) The words ate (traded tor defectlTee . but for normal children are ptaoUoally uniform in difficulty 
throuzhout 

C* 




go 

e 

IS 

at 

so 

cat 

Number 
of words 

5 

to 

on 

the 

we 

it 

10 

he 

in 

of 

my 

an 

15 

up 

by 

be 

and 

me 

20 

do 

if 

too 

dog 

as 

25 

us 

you 

for 

see 

am 

30 

no 

or 

man 

Tom 

but 

35 

ran 

ox 

not 

can 

she 

40 

mat 

sun 

has 

boy 

pen 

45 

box 

bat 

bad 

his 

did 

50 

hat 

pig 

say 

had 

wet 

55 

sat 

day 

ten 

rat 

bee 

60 

run 

fox 

jam 

was 

get 

65 

sit 

hot 

big 

hen 

her 

70 

out 

all 

men 

top 

red 

75 

two 

pot 

bed 

let 

pat 

80 

Sam 

fed 

fat 

leg 

got 

85 

Ned 

pin 

are 

net 

one 

90 

cup 

pet 

pan 

fun 

may 

95 

old 

now 

who 

bit 

six 

100 


sum 

saw 

pit 

cap 

hop 

Number 
of words 

105 

dad 

hit 

lot 

lad 

wee 

110 

ink 

sad 

set 

Bob 

off 

115 

met 

egg 

nor 

fan 

cow 

120 

lip 

tea 

ill 

yet 

fit 

125 

pay 

beg 

pop 

sea 

led 

130 

end 

bag 

lay 

how 

put 

135 

joy 

ham 

dot 

buy 

lit 

140 

far 

log 

new 

fix 

way 

145 

eat 

fly 

ram 

mix 

win 

150 

yes 

toy 

tin 

map 

arm 

155 

bar 

our 

Jim 

hip 

hay 

160 

nut 

rag 

sin 

sow 

tub 

165 

ice 

why 

ask 

car 

cry 

170 

gun 

bid 

sky 

fin 

rap 

175 

rum 

bun 

jug 

fry 

sip 

180 

jar 

van 

toe 

cot 

dim 

185 

jet 

tip 

wit 

rot 

mob 

190 

mew 

lap 

lie 

dig 

tap 

195 

oak 

fog 

air 

vex 

ark 

200 





READING (COMPREHENSION). 


Graded Directions Test. 

For Insiruction^, s&e pp. 303-4 For Norms, see Table ^hU., p 428. 


Age 5 — 

Get me a pen. 


Age 6r 

Put a pin in the box. 

Give the box to me and sit down. 

Put two more pins into the box, 
and one near it on the table. 

Lift your hands above your head, 
and look at me while I count 5. 

Pick up the box again; shake out 
the pins; then give seven pins to 
me, holding them in your left hand. 


Age 7- 


I have something’ in my pocket which I 
use to tell the time. Do not say what it is 
called ; but tell me how many hands you 
think it has. 

Open my book at page 8. Put the pencil 
between the leaves of the book. Shut the 
book. And then say to me: “ I have done 
what you asked.” 

Take this card with you and do all that 
it tells you. First,, go outside the room. 
While you are outside, change the card into 
your other hand, and then come back and 
put the card on the table. 

“ So the shepherd brought his flock to the 
market; and the animals were sold to make 
mutton, after their wool had been cut off to 
make cloth,” 

What kind of animals were they ? 

Turn with your face toward the window 
before you read the rest of the card. When 
I tap, walk two steps away from me. 
When I tap again, raise your empty hand. 
When I tap the third time, do nothing. At 
the fourth tap, bring me the card. 
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12 


Age 8.- 

Here, she, believe, queen. 

Each of these words has the letter “ e ” in it. 
Tell me which contains it the largest number of 
times. 


Age 9.-1 


13 


“ The greenest buds of May, 

The brightest flowers of June, 

To me are never so gay. 

As a brown October day. 

With its golden sheaves, 

And its crimson leaves, 

And Autumn tints of decay.” 

Which month does the writer think the most 
beautiful—May, October, or June? 


14 


Age lo.-i 

Look at the figures below. Cross out every 3 
that comes after 4, except when the 4 follows an 0. 

12312435436704180439 

74312304343123456783 


(‘) These hc<Kling& <5impl\ mdicufcc that of the children tested approMinntely 50 jicr cent nt the ages 
upecilled mcu able to answer the questions indlcntod There arp,howov(i, great vaiifttions from school 
to school m the iclathc didlculty of bucli <iuci>tlotL3, and, of course, a single question is not sufficient to 
decide a mental ago The reasons for a ppiopimlmg oiilj one question to each ot thehigher ages are noted 
al)o\c, fj 301 

yer the lasttNso questions paper ruled in Hu or i-m s,quares is ibsutd 
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15 


16 


Age 11 - 

“Yesterday,” said Mrs. Jones, “our cook and 
the gardener had a race: and to my surprise the 
gardener won.” 

“What surprised you?” said Mr. Smith. “Surely 
you expected the man to beat the woman ? ” 

“Yes,” said Mrs. Jones, “but he didn’t. You 
see our gardener is a land girl: and the cook is a 
Frenchman who used to work in a hotel kitchen.” 

Mr. Smith laughed. “Of course,” he said, “I 
naturally thought your cook was a , and your 
gardener a . . . .” 

Read Mr. Smith’s last remark aloud, putting in 
the missing words. 


Age 12-^ 

Take the squared paper and the pencil. Place a 
capital letter O on the fifth square in the top row. 
Now make a cross in the third square of the next 
row, unless there are more than six squares in this 
row, in which case you should write the first letter 
of your surname in the last square of the third row. 


17 


Age 13-'- 

Suppose that the blue lines on the paper are 
streets. With your pencil start from the black mark, 
and go straight on in the direction of the arrow, 
until you come to the fourth turning to the right. 
Go down this, take the third turning to your left 
and stop at the very next cross road. 


(^) Bee tootnote [') on preceding page 
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Tests 

READING (COMPREHENSION; ALSO SPEED, ACCURACY, AND 

EXPRESSION). 


Continuous Prose Test. 

For Instructiom, see pp 305-11 For Nonns, see Table XLIIL, 

to XLV., pp 429 30 



On his way out of the town he had to pass the 
prison, and as he looked in at the windows, whom 
should he see but William himself peeping out of the 
bars, and looking very sad indeed. “ Good morning, 
brother,” said Tom, “have you any message for the 
King of the Golden River?” William ground his 
teeth with rage, and shook the bars with all his 
strength; but Tom only laughed at him, and advising 
him to make himself comfortable till he came back 
again, shouldered his basket, shook the bottle of holy 
water in William’s face till it frothed again, and 
marched off in the highest spirits in the world. 
It was, indeed, a morning that might have made 
anyone happy, even with no Golden River to seek 
for. Level lines of dewy mist lay stretched along 
the valley, out of which rose the massy mountains— 
their lower cliffs in pale grey shadow, hardly 
distinguishable from the floating vapour, but gradually 
ascending till they caught the sunlight, which ran 
in bright touches of ruddy colour along the sharp 
crags, and pierced, in long, level rays, through their 
fringes of spear-like pine, 
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Test S—continued.—READING (Comprehension.) 
Continuous Prose Test. 

INTERBOGATOHY 


T'or InstrvcUona, see p. 282. For Norms, see Table XLV , p 402. 


Order of 
Question 

Order of 
Difficulty 

Question 

Answer. 

1 

3 

The story is about two people 
What were their names ? 

Tom 

2 

6 

And the name of the other ? 

WiUiam 

{If both names are given 
in answer to the first ques¬ 
tion, the reply counts 2 
rnarks ) 

3 

8 

Were they related to one 
another, or were they only 
friends 1 

{If “ related ’’ w not under- 
stood, repeal question, substi¬ 
tuting “Did they belong to 
the same family ? ”) 

Brothers 

4 

1 

Where was WiUiam ? 

In prison 

{For “ at the window ” 
allow only J marks, unless 
the child can specify that it 
was a prison window ) 

5 

16 

What did Tom say to William 
when he first saw him t 

Have you a message for 
the Kmg 7 

{For “ from the Kmg " 
allow only | mark.) 

6 

9 

How did Wilham reply ? 

He was very angry ; or he 
gnashed his teeth, or 
shook the bars 

7 

13 

Did Tom lose hia temper, too f 
What did ho do T 
{If the child replies, “ he 
shouldered his basket," or “ he 
just went on his way," ask, 

“ What did he do first f ”) 

No. He laughed, or 
started tauntmg or teas- 
mg him 

{For “ no ’’ alone, allow 
only J mark ) 

8 

18 

What else did Tom say to 
Wilham ? 

Make yourself coraiort 
able , or Wait there till 
I oome bftok. 

9 

4 

How was Tom feekng that day f 

Happy Pleased with 

himself 

to 

12 

What time of day was it ? 

Mormng 
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READING (Comprehension) —continued 


Order of 
Question 

Order of 
Difficulty 

Question 

Answer 

11 

2 

What kind of weather ? 

Bright, or beautiful, or 
imsty, or sunny 

12 

19 

Where had Tom come from t 

The town 

13 

6 

What was he settmg out to 
find ? 

The Golden River 
(IJ tlit chid rephes " the 
nver" or “the Kmg,” 

: without being able to 
specify further, allow only 
1 mark) 

14 

7 

What was he carrymg ? 

A bottle 

15 

11 

What else ? 

A basket 

16 

10 

1 

What was in his bottle ? (What 
kind of water 7) 

Holy water {often given in 
reply to No 14, in which 
case the answer scores 2 
marks ) 

17 

17 

Wliat did Tom do with the 
bottle as ho left Wdham ? 

Showed him the water, or 
shook it in his face, or 
shook it till it frothed 
{No mark for “threw 
the water at Wilham.'') 

18 

14 

What sort of country was Tom 
walking towards ? What 
could he see in the distance 7 

Mountama, a valley, a 
rocky country 

19 

16 

Could he see the whole of the 
mountains very clearly 7 Why 
not 7 

No Because of the mist 
{or shadow), 

20 

20 

What sort of trees were grow- 
mg on the edge of the rooks 7 

Pmes 
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Test 6.-~SPEIJJNG. 

(Graded Vocabulary Test.) 

For Instiuckons, see pp 315-6 For Norms, see Table , p 430. 


Age. 

5- 

a It 

cat to 

and 


the 

on up if 

box 

6- 

run 

bad but 

■will pin 


cap 

men got 

to-day this 

7- 

table 

even fill 

black only 


ouiaiag sorry done lesson sinoka 

8- money sugar number bright ticket 

speak yellow doctor eometunes already 

9- rough raise scrape manner publish 

touch feel answer several towel 

10— surface pleasant saucer whistle razor 

vegetable improvement succeed beginning accident 

11— decide business carriage rogue receive 
usually pigeon practical quantity knuckle 

12— distinguish experience disease sympathy illegal 

responsible agriculture intelligent artificial peculiar 

13— luxurious conceited leopard barbarian occasion 

disappoint necessary treacherous descendant precipice 

14— virtuous memoranda glazier circuit precision 

mosquito promiscuous assassinate embarrassing t3n:annous 
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Test 7,—DICTATION (Continuous Graded Test.) 

For Instructions, see pp 3]6-8 For Norms, see Table XLVII, p 431 


It la on a cat, but not a dog. 

No of 
belters. 

(20) 

I saw her run by in the wet. 

(40) 

She came to seek or steal 

(60) 

a bird’s nest in the grass— 

(80) 

the cruel little kitten ' 

(100) 

I have asked forty girls 

(120) 

this puzzle. None failed 

(140) 

Imitate their industry, 

(160) 

Explain every sentence 

(180) 

Employ beautiful style. 

(200) 

Should your solution be 

(220) 

satisfactory, I believe 

(240) 

thoroughly acceptable 

(260) 

prizes will be bestowed, 

(280) 

designed for either sex— 

(300) 

pianos, sewmg machines, 

(320) 

mgenious model yachts. 

(340) 

forfeited photographs, 

(360) 

excellent bicycles for 

(380) 

picturesque adventure,— 

(400) 

an emphatic sign, 

genume if miscellaneous m character, 
of our conscientious appreciation 
of your unique proficiency. 

(600) 
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ARITHMETIC, 

Graded Oral Test: Mental. 

[Test 8 ] 

For Instructions, see pp 324-6 For Norma, see Table XLVIII , p 431 


Below the Educatronal Age of 4r- 

For children at the lowest mental levels, 6,g., defectives of a menral age 
of 3-, and young normals who have never been to school, exercises of the 
following types may be recommended to test their “sense of number ’’ . 

1 Show the child 1, 2, 3 or mote fingers ask him to do the same. 

2 Show the child 3 or more beads, (a) arranged m some simple pattern 
like the pips upon a domino, (6) arranged in a single line (much harder) • 
ask him to pick out the same number. 

3 Show the child a given number of beads, and ask him to hold up the 
same number of fingers ; and vice versa 

4 Try the same exercises through other sensory channels e.g,, make 
him reproduce a given number of taps on the table, of taps on his own hand, 
of rhythmic movements impressed upon his arm—the child’s eyes being 
shut 

6 Make him repeat after you the numbers in order— e.g , “ 1, 2, 3 "— 
progressively incieasing the length of the senes 

6. Ask him to name without counting small numbers of fingers, beads, 
taps, etc , and to compare without counting the size of larger but unequal 
groups (" which is the bigger ? ’’) 

7. Make him count aloud, pointing with his finger, larger number of 
objects, arranged in rows. 

8. Make him arrange beads in a row in a definite and recurrent order 
according to colour e ? , 1 red, 3 blue, (2 yellow), 1 red again, and so on. 

9. Make him build up 2 groups (“one for you and one for me ”) con¬ 
taining a given number of beads m each. 

10 Make him divide a given heap of (say) 6 beads into 2 (or 3) equal 
groups. 

Age 4-,* 

1. How many fingers do I hold up ? (Showing 2 ) 

2 If I hold up one more, how many will there be ? 

3. Count how many fingers there are now. Count them wfili 
finger. (Holding out four with each Ijand.) 

4 Let me hear how far you can count—one, two, three,.. 
pass, should recite the cardinal numbers to 10 at 4J years, to 19 at SJ, 
or beyond at 6^ or above.)* 

(‘) The aees by which the eurlleafc and latest seta of questions are denominated are donvenient and con 
ventionnl rather than exact (see p 326) Tests below the age of 4— aio not included m the totals 
given in the tables 

(0 The higher ages refer primarily to chronological ages of haclcword and defective children 


your 

(To 
to 21 
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6. If you had 3 pennies in this hand, and then I gave you 1 more, how 
many would you have altogether ? (Hold out the child’s hand that he may 
visualise the money ) 

0. Suppose you had 2 pennies, and lost 1 . how many would you have 
left ? 

7. How many are 7 and 1 more ’ 

8. How many halfpennies would you want to buy a penny bun 7 

9. Two and two more ? 

10,. If I gave you 3 sweets and you ate 2, how many would you have left ? 

Affe 6-. 

1. If you had 5 nuts and gave 1 away, how many would be left for 
yourself ? 

2. If you had 3 beads m this hand and 2 beads m this one, how many 
would that be altogether ? 

3. Take 2 from 4 How many would be left ’ 

4 How many lialfpennies are there m a penny and a halfpenny ? 

5 What are twice 2 ’ 

6. How many farthmgs would you want to buy a penny ball ? 

7. 5 and 2 more How many is that ’ 

8 Four boys have given me a halfpenny each How many pennies is 
that worth ? 

9. I once had 4 pet mice in a cage One died • one ran away . and one 
was eaten by the cat How many were left ? 

10. A boy caught 4 fish on Friday and 3 on Saturday. How many fish 
did he catch altogether 7 

Age 6-. 

1 How many do 6 and 3 make ’ 

2 What are 5 two’s ? 

3 Take 5 pence from 7 pence. How much would be left ? 

4 How many ears are there on 3 donkeys ’ 

6 How many farthings are there in 2d ? 

6 Write down (in figures) 36 

7 How much is one half of 4 7 

8. I have 3 pockets and 3 apples in each How many is that altogether 

9 I put 2d. in my money-box every morning before I go to school 
How many pennies shall I have saved in 3 days ’ 

10 I had 9 eggs in a basket, and smashed 3 How many were left ? 

Age 7-. 

1. My brother has picked 6 nuts, my sister has picked 10, and I have 
picked 18 How many have we got altogether 7 

2 12 girls have a farthing each How many pennies is that ’ 

3, How many Jd stamps can I buy for 9d. 7 

4 I started with 14 marbles, and I have won 26 How many have I 
now 7 
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6. I have 2s. to divide among 4 children. How much should eaoh have 
li all are to have the same amount ? 

6. How many days are there m 6 weeks ? 

7. My brother is 4 ft. high How many mohes is that ? 

8. On a tram there were 60 people who each paid Id fare How much 
(in shillings and pence) did the conductor take altogether 1 

9. If treacle were 8d. a pound, how much would J lb. cost ? 

10. Yesterday we went blackberrying. I picked 21 berries, and my 
brother ate 12 of them. How many wore left ? 


Age 8- 

1. A. boy had 20 marbles. Afterwards he won 3 and lost 5. How 
many had he then ? 

2. How many penny stamps can I buy for 7s ? 

3. Mother gave me 2Jd. Father gave me twice as much. How much 
have I altogether 1 

4 I have 22 farthmgs in a bag. How many pennies is that worth ’ 

5. In an mfants’ school there were 99 boys and 60 girls. How many 
more boys than girls were there t 

6. Horton is 36 miles away. What would the fare be at Id. a mdo ? 

7. Tommy collected 32 tram tickets. 18 are white, and the rest are 
pink. How many pmk ones has he ? 

8. How many beans must be taken from 47 to leave only a dozen t 

9. I have an empty album that wiU hold 100 picture post-cards. I have 
been to 6 different towns durmg my holiday, and at each I bought ten 
picture post-cards How many more must 1 collect to fill the album ? 

10. Add together a farthing, a halfpenny, a sixpence, a shiUmg, and 
half-a-crown. 


Age 9-. 

1. Jaok weighs exactly 100 lbs. His sister weighs 81 lbs How much 
heavier is Jaok ? 

2. I have been for a week's holiday. I spent 6d. a day while I was 
away. How much should I have left out of 4s. ? 

3 I bought 9 penny stamps and 7 halfpenny ones. How much change 
should I have from 2s. ? 

4. When oranges were 2 a penny, how many could I buy for half-a- 
crown ? 

6. Tom had 31 sweets. And 9 boys have each given him 7 more How 
many has he altogether ? 

6. I had 12s. and I have spent 63 lljd. How much have I left V 

7. How many ounces are there m lbs. ? 

8 My bookshelf is 3^ ft. long. How many books will it hold if each 
IS 1 moh thick ? 

9 Share la. 3d. equally among 10 boys. 

10 I have cut 1 ft. of tape mto pieces ms. long. How many pieces 
have I made 7 
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Age 10-. 

1. I gefc 6d. an hour' and I work 8 hours a day. How much can I earn 
m 6 days ? 

2. If apples were 4 for 3d , how many could I buy for 3s. ? 

3. I must be at the station a quarter of an hour before my tram starts. 
It starts at flve-and-twenty to one When should I be there ? 

4. My brother was born m 1899. How old will he be m 1930 ? 

6 Take lOOd. from £1. How much is left m shillmgs and pence 7 

6. I bought 10 pairs of boots at the rate of a gumea for a smgle boot. 
How many pounds did the 10 pairs cost ? 

7. What IB the difference between one-half and one-quaiter of 
£8 8s 8d. ? 

8 I posted a penny post-card every day m January How much did 
the postage amount to ? 

9. My brother is, 21 years old I was born when ho was 10. Add both 
our ages together. 

10. What would be the total postage for 9 letters, 9 post-cards, and 9 
circulars at IJd , Id , and ^d respectively 7 

Age 11- 

1. Write down 2 2S as a vulgar fraction in its lowest terms 

2. A servant earned £26 a year wages How much ■was that a week 7 

3 How much is seven-tenths of half-a-orown 7 

4 Divide 16s 5|d by 7 

5. How many mmutes from J past 6 to J to 8 7 

6. A man walked 2 miles m 30 mmutes. How many hours would 20 
miles take him 7 

7. How many months will there be between 1st January, 1920, and 
31st December, 1924 7 

8 My neighbour drmks J pmt of cider at dmner and J pmt at supper. 
How long will a 7-gallon cask last him at that rate 7 

9. If 3 gleisses cost 4Jd , how many can I get for 2s. 7 

10 How many words are there m a book of 100 pages, at 20 Imes to a 
page and 10 words to a Ime 7 


Age 12-. 

1 What fraction of £1 is a third of is. 7 

2. A wall IS 30 ft long and 4 ft. high. How much would it cost to 
whitewash it at Jd. a square foot 7 

3 The church door is 50 ft. away, and I step 2J ft. In how many 
steps can I get to the church 7 

4. 129 rackets at 6/- each 7 

6. How many lbs. and ozs. m -76 of 2 lbs 7 

6. A man bought 100 oranges for 6a. 16 were bad. He sold the rest 

at a shdling a dozen. How much profit did he make 7 


I)'* 
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7. I bought a football for 12/- and sold it for 16/-. What was my 
gain per cent. 1 

8. What IS the shortest length of silk from which I can out ofl either 
4 inches, 6 inches, or 8 mohes an exact number of times 7 

9. Divide 3/- among 2 boys so that one has 8d more than the' other 

10. How many pieces of a foot and a quarter can I cut from 6 yds. 7 

Aae 13-. 

1. What is the average of 6 inches, 7 inches, 9 inches, and 1 ft. 7 

2. A motor goes 3 times as fasi, as a horse. The horse goes 36 miles 
in 6 hours. How long wdl it take the motor 7 

3. Simple mterest on £300 for 3 years at 6 per cent. 7 

4. 4J ozs. at 2/8 per lb 7 

5 3 boys can eat a pudding m 10 minutes. How quicldy can 12 boys 
eat it 7 

6 How many times is one-sixth contamod m 13J 7 

7. What IS 2J per cent, on £4 7 

8. My little garden la 7 yds. square ; my sister’s is 6 yds square. By 

how many square yds. is mme bigger than hers 7 

• 

9. How many sq. yds. of paper will just cover a table 6 ft. long and 
3 ft. broad 7 

10 Multiply 6 by 2 4 and divide by 3. 

Age 14-, 

1. How many labels in, by 2 m. are needed to cover a sheet 10 in 
square 7 

2. If a tram goes 30 miles in IJ hours, how far will it travel in 

hours 7 

3. If 6 men do a piece of work m 16 days, how many men must I employ 
bo get it done in 10 7 

4. A blackboard is 3 ft. broad and 4 ft long. How many mohes of wire 
would ]UBt go round the edge 7 

6. One-third of my stick is in the water ; one-quarter is m the mud , 
16 inches is above the water. How long is the stick 7 

6 Add the cube of 6 to the square loot of 121. 

7. I want to cover these square boxes or cubes completely with gold 
paper. How many sq. yds shall I need 7 There are 3 boxes . and each 
edge measures 2 ft 

8 In what proportion must rice at 7d a lb. be mixed with rice at 4d 
a lb to make the mixture worth 5d. a lb 7 

9 My father ls 45 years of age, and I am 21 At what age was my 
father 3 tunes os old as I 7 

10. It 2 hens lay 2 eggs in 2 days, how many eggs will 6 hens lay in 
6 days 7 
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ARITHMETIC (Written Graded Test ; Mechanical.) 

[Test 9.] 

For InatnicHona, see pp 326-8 For Norms, see Table XLIX , p 432 


Age 7-. 

1 . 2 1 
3 7 
1 8 
3 6 


2. 61 — 38. 

3. 963 X 4. 

4 23. Id + Is. 3d. + lOd. 

5. Is 6d. X 3. 


Age 8-. 
1 9 6 8 7 

12 0 9 
8 3 4 
3 6 2 0 
2 17 6 


2 6 ) 1 0 8 5 

3. From £9 16s. 9Jd. 
Take £3 17s 6id. 


4. £ a d 

1 18 4i 

3 9 ej 

2 6 7i 

3 4 


5. £1 133. 6d. X 3 


Age 9—, 

1. From 9,084J take 3,697^ 

2, £ a. d. 

42 16 7J 

3 19 8J 

18 7 4i 

26 10 11 
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3. 98,4=67 - 84 

4. IJ lbs. of Butter at 1/- per lb. 
Milk for one week at 2d. per day. 
2 doz. Eggs at 1^. each. 

6. How many farthings in £2 17 b. 6Jd. ? 


Age 10-. 

1. 2233 6 ~ 8. 

2. £61 133 7id. X 64. 

3. yds. ft. in 

36 2 Ilf 

8 1 9i 

12 0 7i 

73 2 6i 


4. How many pounds in 1 ton 6 cwt. 0 qr, 0 st. 3 lbs ? 

5. iV + i + 8 5 - 0-2 


Age 11- 

1. If 14 yds of calico cost 6a 3d , what is the cost of 36 yds. ? 

2. 6 281 X 0 047 

3 2^5 + l|f + ■li^' — T^. 

4, Express f of 7s Bd. as a fraction of £1, 

6. Fmd the value of 3 tons 10 cwt. 2 qrs, at £6 10s. Od. per ton. 


Age 12- 


1 If It takes 10 men. 28 days to do a piece of work, how long will it 
take 21 men to do it f 


2. Simplify 


4236-4 X -008 
10661 


3 Bind the L.C.M. of 48, 28, 60, 61. 

4. Find the simple interest on £660 for 22 years at 2J per cent. 

5. Find the sum of 1 7 of 6 lbs. + 3 76 of 1 lb. 4 ozs 


Age 13-. 

1. Simplify i i + T + i 

2. Find the average of 2 tons 6 cwt. 3 qrs. 3 lbs , 3 tons 17 cwt. 2 qrs. 
7 Ihs , 2^ tons, 15| cwt., and 1-126 tons 

3. An article which cost £33 6a. 8d was sold for £37 lOs Od. What 
was the gam per cent 7 

4. At what rate per cent, will £306 5a. Od, produce £1 Os. 6d. per month 7 

6. Find the cost of papermg a room 30 ft. long, 26 ft. wide* and 12 ft. 
6 In. high with paper 1 ft. 6 ms. wide at lOd. per yard. 
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Age 14-.* 

1. The following table gives the sums assessed for Inconje Tax for the 
last five years of the last century. Find the totals for the several years. 


Tenr« 

Lund and Hoom* 

BmlneH 

TnvMlntenU 

Salaries 

1 TntiilB 

1896-6 

145 , 917,380 

271 , 768,638 

36 , 394,180 

33 , 878,682 

_ 

1896-7 

147 , 329,579 

284 , 400,461 

36 , 127,937 

35 , 806,653 

— 

1897-8 

148 , 146,174 

303 , 598,980 

35 , 966,088 

37 , 499,958 

— 

1898-9 

153 , 110,123 

318 , 565,003 

36 , 703,116 

39 , 861,208 

— 

1899-1900 

153 , 875,858 

332 , 149,361 

36 , 165,000 

42 , 678,.520 

— 


2 Which is the greater, and by how many grams—a thousand kilograms 
or ^ of a ton ? gram = 036 ounce.] 

3. Make out the foUowmg contractor’s bill, deducting 6 per cent discount. 

To 300,000 bricks at 36s. per 1000. 

,, 240 tons lune at 26a per ton 

,, 670 yd gravel at 12a 6d per yd 

„ 260 yd. sand at 17s. 6d per yd 

,, cartage lune at Is 6d. per ton 

„ ,, sand and gravel at 9d per yd 

4. Fmd, to the nearest penny, the difference between the Simple and 
the Compound Interest on £6310168 Od for 3 years at 4 per cent per annum 

6. The area of a square is 1722 26 sq ft. Find (in yards, feet, and inches} 
the length of the side. 

ARITHMETIC (Writtca Graded Test: Problems). 

[Test 10.] 

For InstrucHona, see pp 326-8 Fot Norms, see Table L p 432 

Age 7-. 

1. There are 7 oranges m my basket, 11 m youm, and 9 in Jack's 
How many are there altogether ? 

2. ^ I have 12 apples. How many more must I buy to make 20 ? 

3. How many legs are there on 9 sheep T 

4. 12 Germans attacked us. We shot 6, and 2 ran away. How many 
were left to be taken prisoners 7 

6. Share one shfilmg equally among 6 children How much would 
each have 7 

Age 8- 

1. This strip of tape is 1 ft. 4 ms. long. How many mches can I out 
it up into 7 

2 I have just smashed 17 eggs; and have 43 left. How many domn 
did I have to begm with 7 

3. How many sixpenny pop-guns can I buy with four shillings and six 
pence 7 

4, I have bought a cake for Is 2d , and some jam for 6d. How much 
change ought I to have out of 3 shillings 7 

6. In the front of my house there are five wmdows, wi h nme panes m 
each. Some boys have broken several panes. Thirty are left unbroken. 
How many want mendmg 7 

(>) The asalgned to these problems is purelr conTentlon&l, and ts Intended mnrely to mark a further 
year’s Instruotion in arlthmebio beyond the stage of age 18-* (Standard VTX). 
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Age 9-. 

1. I have lost a purse containmg a pound note, 3 ten-shdlmg notes, 
half a crown, 4 sixpences, and 9 halfpennies How much have 1 lost 
altogether ? 

2. If I can buy two pounds of red paint for 6 d., how much shall I pay 
for 7 lbs. t 

3. On Fido's grave wo raised a mound of stones. Mother put 60 pebbles, 
and my six brothers and I put 11 each How many stones were there in 
the heap 7 

4. Mary had 3 tunes as much money as John. John had sixpence more 
than Harry Harry had half a crown. How much had they altogether ? 

6 , My wife and I have just bought tickets for Liverpool. How much 
change have we left out of a five-pound note 7 (Hare to Liverpool, 32a. 6d. 
each ) 

Age 10-. 

1. Tom had 13s. 9d., Jack had 63 . lid , and Nellie had 17s. 7d. With 
this money they bought their mother a present, and received 2 s 6 d. back as 
change What did the present cost ? 

2 Altogether there are 34 medals m these two boxes. One contams 
8 more than the other. How many are there in each box 7 

3 The Kmg left Windsor at 10 minutes past 10 this mornmg, and 
reached London at a quarter to twelve. How long did the journey take him 7 

4. I have just bought 3 jars of raspberry jam at 1/lJ a jar ; 3J- lbs. of 
butter at 1/2 per lb.; 6 lbs of tea at 1/10 per lb. ; 7 lbs. of sugar at 2Jd. 
per lb, How much have I left out of £2 7 

6. How high 18 the floor of my room from the ground floor of the house 7 
There are 14 steps on the staircase leading up to it, and each step rises 
0^- mches. 

Age 11-. 

1 In 1916 the Germans and Austrians had at least 2,600,000 fighting 
against Russia, 1,800,000 fighting against France, England, and Belgium, 
and 400,000 fighting against Italy. Let us suppose that altogether they had 
6 , 000,000 available as soldiers. How many were left to be called up later on 7 

2. A postman told me this morning that ho walked 19 miles a day for 6 
days a week and 8 miles on Sunday. How many miles will he walk m a year 7 

3. Write down the figures 789 m every possible way : 789, 798, etc., 
and add up the total. 

4. A rich and a poor girl live together and pay 17s. 6d. pei week for 
their room. The rich girl agrees to pay twice as much as the poor girl. How 
much does each pay ? 

5. If an aeroplane can fly from here to Norton in 46 minutes, how long 
would it take to fly to Easton and back without atoppmg 7 (Distance to 
Norton, 40 miles , to Easton, 18 miles ) 

Age 12- 

1. A statue in plaster of Paris weighed 6 stna 6 lbs. when it was ooni- 
pletely dry. In drying, plaster of Paris loses water to the extent of three- 
fifths of Its weight What was the original weight of the statue when soft 
and wet 7 

2 How many penny stamps will just cover a sheet of foolscap paper 7 
(A sheet of foolscap measures 12J m. by 8 in. ; a penny stamp is 1 in. by J in.) 
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3 The average age of 6 ohildrea is 14 years 8 months The oldest is 
18 years old. What is the average age of the remamder ? 

4. Under the National Insurance Act Mrs. Smith received a sickness 
benefit of 73. 6d. a week for 26 weeks, and afterweirds a disablement allow¬ 
ance for 6 years 2 months at 63. per week. What was the total amount 
received ? 

5. A soldier’s step ia 2^ ft. At quick march he takes 108 steps per 
minute. How far could he march m 3 hours t 

Age 13-. 

1 Mr. Miles’ classroom is 24 ft. long, 17 ft, 6 ms. wide, and 10 ft. high. 
By the regulations each child must have on an average at least 100 cubic 
feet of air space. How many children can he accoumiodate ? 

2. If a frog spends 16 per cent, of its time m the water, and hves to 
the age of 16 years, how many days does it spend on land ? 

3. How many hours do you spend at lessons m one term of 13 weeks ? 
(Lessons from 9.16 a m. to 12 noon m the mornmg, and from 2.10 to 4.26 
m the afternoon, with ten mmutea’ play m the mornmg and ten mmutes’ 
play m the afternoon.) 

4. How long will it take an English cruiser steammg at J mile per 
minute to overtake a German battleship 10 miles ahead of her, if the battle¬ 
ship steams at i mile per mmute ? 

6. The foreman earns 323. per week and his two assistants 268. per 
weak each, and the 10 men under him earn 16s. per week each. What is 
the average wage expressed as the decimal of £1 ? 

Age 14- ^ 

1. Last week I burnt 12 tons of coal at 64 b. a ton. I then bought a large 
quantity of coke at 48a a ton, and mixed it with the remamder of the coal 
m the proportion of 3 parts coke to 6 parts coal. I find I use only 11 tons a 
week of the slow-burning mixture. How much money a week am I saving 
by this method ? 

2. A cube of marble whose edge is 1^ ft. in length is lowered to the bottom 
of a deep rectangular tank, 6 ft. 6 in long and 4 ft. 3 m broad. The tank 
13 part of a fountam, and is usually about half full of water How much 
was the surface of the water raised by the complete immersion of the 
stone ? 

3. Last July the average temperature from the 9th to the 16th (including 
both these days^ was 66'8° , and from the 10th to the 17th (includmg both 
these days) it was 07'6° On July 9th it was 66° IVhat was it, therefore, 
on July 17th ? 

4. Travelling from Aytown to Extown, 40 miles away, a man ran his 
car at 20 miles per hour. At Kewtown he stopped for 10 minutes for more 
petrol, and at Veetown, 6 mdes further on, he had to return to Kewtown 
for a pump he had forgotten. At what steady speed would he have to return 
from Extown to A3rtown (without any stoppages) to take the same tune 
commg back as he did gomg 7 

6. From a cistern which is f full 300 litres of oil leak away. 700 litres 
are then added, and the cistern is found to be -J- fuU. How many gallons 
wiU it hold ? [1 gallon = 4'54 litres 1 


(') Soe note, page 291 
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ARITHMETIC (IVritten Ungraded Tests). 

[Teets H to 14] 

Poor Fundamental Rnles.' 

J^or JnMinctions see. pp 329-30 Par Norms, see Tables'Ll LIV 433-4 


Test 11. (i) 


9 2 

4 6 

3 6 

8 4 

4 6 

2 7 

3 7 

9 3 

7 8 

9 2 

5 4 

9 S 

6 2 

5 3 

7 9 

9 6 

7 6 

3 4 

a 9 

4 8 


7 6 

3 8 

2 6 

8 3 

9 7 

9 8 

5 9 

3 6 

6 2 

5 8 

6 3 

9 7 

8 3 

6 7 

4 0 

4 8 

4 6 

9 6 

8 9 

8 6 


8 5 

4 6 

8 9 

3 5 

2 S 

6 8 

6 7 

4 7 

8 4 

4 2 

2 4 

8 4 

2 4 

4 2 

3 7 

7 3 

3 9 

9 7 

2 3 

2 2 


S 3 

8 7 

4 9 

5 4 

7 9 

4 5 

9 6 

8 6 

6 3 

4 8 

3 7 

2 8 

7 6 

8 6 

2 5 

8 4 

6 3 

9 3 

6 2 

6 9 


6 9 

5 8 

6 7 

9 7 

3 4 

2 6 

8 7 

8 9 

4 S 

2 5 

9 2 

3 2 

7 6 

7 3 

7 3 

8 7 

5 9 

2 6 

6 2 

6 4 


ADDITION. 


2 3 

7 8 

9 6 

3 4 

6 2 

6 4 

2 3 

8 9 

6 2 

6 9 

6 8 

9 2 

6 8 

5 9 

7 7 

25 

3 6 

7 4 

8 6 

8 6 






7 9 

2 7 

4 6 

7 9 

9 5 

6 4 

5 4 

7 9 

6 3 

6 3 

5 3 

6 9 

6 2 

6 8 

3 9 

7 6 

2 S 

9 6 

3 7 

4 2 


67 

6 9 

6 4 

9 4 

3 6 

7 2 

3 2 

2 9 

3 7 

4 5 

9 6 

8 5 

3 6 

6 8 

8 4 

6 3 

7 7 

9 8 

6 9 

4 2 


6 2 

7 2 

2 3 

5 8 

8 2 

7 4 

8 3 

9 8 

9 6 

3 6 

89 

4 6 

3 9 

2 6 

4 7 

6 4 

6 9 

6 7 

3 4 

9 8 


9 2 

4 3 

6 8 

6 8 

2 3 

7 6 

2 6 

9 6 

3 4 

7 9 

4 6 

9 5 

4 9 

2 6 

9 4 

37 

6 8 

7 3 

4 2 

2 8 


t‘l The tMteheeU. stinted lor the children, ehould, ot oantee, be let us in tfse onsBldecsblT Inner 
U»n the ebove.—IS point at leeat. with modem taoe. 
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9 8 0 2 
6 2 16 


8 7 8 1 
5 7 9 6 


9 6 5 3 
3 8 7 3 


7 2 0 6 
2 3 2 1 


6 4 0 3 
4 3 18 


6 7 0 1 
2 6 9 4 


7 10 9 
4 2 6 3 


6 8 3 6 
3 4 6 9 


9 3 4 6 
19 6 6 


3 9 5 2 
2 8 9 8 


(u) SUBTRACTION. 


Teat 12. 

7 7 2 1 
18 4 1 


8 0 7 9 
4 6 9 9 


7 6 3 4 
4 6 4 8 


6 2 6 6 
3 6 7 6 


9 4 0 6 
6 7 8 4 


8 6 0 2 
3 7 4 2 


7 9 16 
2 9 6 8 


6 2 6 7 
16 8 7 


8 2 12 
6 8 3 1 


8 0 6 5 
6 6 7 4 


4 9 4 4 
12 9 6 


3 2 5 3 
2 19 6 


7 8 12 
3 17 8 


9 2 3 1 
12 8 2 


9 10 7 
4 3 7 6 


9 6 4 0 
6 4 8 1 


6 0 3 9 
3 7 4 8 


7 3 6 4 
6 3 7 9 


7 6 3 1 
14 6 7 


9 7 0 3 
6 5 4 9 


3 2 0 8 
17 3 8 


6 10 6 
2 8 9 2 


6 0 14 
16 9 4 


9 8 4 3 
17 6 9 


6 8 2 2 
18 9 3 


4 4 3 8 
16 7 2 


6 0 6 4 
2 8 6 3 


4 6 7 8 
‘2 9 87 


9 2 13 
6 4 8 2 


9 4 2 7 
2 7 9 6 


6 8 3 1 
3 6 7 6 


8 7 6 6 
3 5 6 9 


4 9 6 2 
2 8 8 9 


9 13 6 
7 4 6 5 


7 0 2 9 
3 3 7 2 


3 4 0 2 
14 2 6 


8 6 18 
16 9 9 


8 6 7 0 
6 6 9 5 


9 114 
4 1 6 T 


6 6 8 1 
4 6 9 6 
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Test 13. 

(m) MULTIPLICATION. 


2 4 9 8 

2 

7 6 2 8 

3 

9482 3674 

4 6 

2 6 3 8 
6 


8 2 6 6 

9 6 8 7 

6 7 6 3 

6 7 6 3 

3 7 4 9 

7 

8 

9 

4 

7 


7 6 4 9 

6 

2 9 6 8 

5 

3 4 6 9 

3 

4 9 2 8 

9 

3 7 6 6 
2 


2 6 3 4 

8 

6 6 8 9 

2 

6 3 9 2 

4 

7 6 2 9 

6 

8 6 2 7 
8 


8 7 6 6 

6 

3 9 6 7 

6 

7 6 6 9 

9 

4 6 9 3 

3 

4 .3 9 2 
7 


3 5 4 8 

6 

4 8 2 3 

9 

6 8 7 4 

4 

6 4 2 8 

6 

3 2 7 4 
2 


7 2 8 6 

3 

4 9 3 6 

8 

2 8 4 7 

6 

6 9 2 8 

9 

8 4 9 3 

3 


9 6 2 7 

7 

8 6 3 4 

4 

3 6 8 7 

6 

3 6 4 7 

8 

6 8 6 2 

2 

" 

6 9 2 7 

4 

7 4 6 3 

9 

6 3 6 9 

6 

4 6 9 2 

6 

8 2 9 6 

8 


7 4 9 3 

2 

3 4 6 8 

7 

6 2 6 7 

3 

2 9 3 8 

0 

4 7 6 0 

4 
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Test 14. (iv) DIVISIOK. 


2) 1 67 38 

3) 1 3749 

4)33500 

6)47670 

6 )44668 





7)60844 

8)63832 

9)67168 

3)22887 

8)66760 






2)14860 

0)43182 

7)62046 

4)38492 

6)39234 






6)34136 

3)17796 

9)66141 

6)31722 

8)27832 






7)37086 

6)21476 

4)26166 

2)12494 

6)18930 






2)19670 

7)26348 

8)23692 

9)77868 

4)19488 






8)46608 

6)66184 

7)32151 

8)67936 

6)37710 


9 )70668 

4)38608 

3)11»74 

6)16340 

2)16186 


3) 19281 

8)61080 

6)44634 

2)16492 

9)84924 


4)26936 7)43946 6)47286 4)11762 6)28636 






APPENDIX II. 


WAN SPECimS OF HANOf RUG, DRATOG, AHD 
COfOSmON FOR EACH AGE 


Figures 13 to 52. 


mine (OUAIM): (TEST 16) 
HnEu Samples lor Eadi A{e 


Fmmle repnikiii)iii, ongnol see 
For iesenpUm, see pane Sn 
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FiotrsB 44 (a). 
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Fiotoi 46* 
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Fiqube 46. 

AGE 8-. 
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IFigttrs: 48. 

AGE 10-. 






Figtjbb 49. 


AGE 11-. 
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FiaxTRE 60, 

AGE 12-. 
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FiatJBE 61. 

AGE 13—B 
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FiausB 62. 

AGE 14-. 






03 

oS <2- 




FlflTJRBS 63 TO 64. 


DRAWING (QUAIITY): (TEST 16 ) 


Median Samples for Eacli Age, 

hcnmik reproiurtm, original sise, 
Foi (kscn'pim, see panes 346 to 353 




412 


FiGTrBHi 54. 

AGE 4— 
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Figure 55, 


AGE 6-. 


414 


Figure 66. 

AGE 6~. 






415 


FrG'orBE 57. 

AGE 7-. 




416 


Fi&UKai 68. 


AGE 8- 





418 


Fiottre 60, 


AGE 10-. 



419 


Fksubb 61, 

AGE 11-. 
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Figuee 63. 

AGE 13-. 
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COMPOSITION (Median Samples for Normal Children of Each Age). 

[Test 20 ] 

See pages 358-9 
Age 7-. 

We do singing in school. 

Sometimes we have sums 
our school IS very nice 
We have riting in shool 
our techers are very nice 

Age 8 - 
SCHOOL 

We come to School evry day I like going to School, 

And I like domg lesons. Their are a lot of teachers 

And their are a lot of boys m our room, at School 

we lern reading and apeling and somtimes we have pantmg 

We must not be late for School 

When it wet we go m to the hall to play 

some days we do drill. 


Age 9 . 

COMPOSTION 

SCHOOL 

I like school very much because wo have nice lessons I 
like painting and sowmg best of all I am making a night- 
gound. Today I have been domg sums. I do mony’ sums 
m this class Then we do righting and then we have play 
and then we do some more lessons. In our room there is a 
blackbord and cubbords and desks and mkwells and there 
IS pictures on the wall. Miss.... is the H eadmisstreses name 
and miss... is the name of my teachers name. She is a 
very kmd teacher friday lE we heen good our teacher 
tells us a story 


Age 10- 
SCHOOL. 

We go to school to learn. The lessons are sums, 
Dictation, spellmg, and drawing and there are teachers to 
teach us. We do arithmetic every morning. On Tuesday 
we do histry and on friday (half)* afternoon wo do drawing. 
In some schools, there are three halls one for the boys and 
girls and infanta I go to the . . school I am in Class 6 


(*) Money 


(*) The first syllable of ''afternoon ** mlaepelfc and einaed 
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standard 4, At playtime we go out into the playground 
to play but when it raina we stay m. When it snows we 
can go shdmg, because there is a tap in the playground 
and the water frezes. The school I go to is a very big 
building it has very near a thousand children I like 
arithmetic very much and it is my faverit lesson We are 
learnmg a very interrestmg piece of poetry which is nailed 
The (s) Spanish armada, it tells us about l>rako and about 
a fight at sea 


Age 11—. 

COMPOSITION. 

SCHOOL. 

School IS a good, place for boys and girls to go to. 
Generaly they go every mommg and afternoon to learn 
History and Gography and do arithmetic and a lot of 
other thmgs. It is a good thmg that we have schools, 
because if we did not have them we could not go out to 
work because we could not read or write. There are seven 
classes m our school and the headmasters’ room. The 
boys have got a big playground so have the girls, but the 
infants have got the smallest playground. We come to 
school every mornmg when the bells rings After we had 
our names called we start work. Every mornuig we have 
scripture. After scripture is over we have Arithmetic. 
Wo go Swimmmg at a quarter past two on every Wensday, 
most boys in our class can swim. It teaches us to try and 
save lives if we can swun. Another lesson I like is HriH 
oecause it stronthens your body. Sometimes we practice 
Eire drill which sometimes is nessesary. Prizes are given 
for best work. 


Age 12- 
“ SCHOOL.” 

I am now gomg to tell you about school. We have 
to go to school every day until we are fourteen, then we go 
out to earn our own living I am nearly thirteen now 
and I shall soon be leaving school I shall be sorry as I 
am very fond of school. 

I think school is very useful for girls because if we 
learn all our work well it helps us with our education. 
Our school has a very good name and we ought to be 
proud of it. 

We have very mterestmg lessons, but I think the 
chief lesson 1 like beat of all is history because it tells us 
about the kind of thmgs we had in olden days 

When children first start school they go to a part 
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what we call the infants, there they have rocking horses 
and beads to thread on string. Soon they are put in 
another class and then when they have learnt enough they 
go into the Big Girls and m the Big Boys if it is a boy. 
We go to school at 9 a clocic and come home at twelve for 
our dmner, and go back again at 2 and then go home to 
tea at half past four. Each teacher has a class and every 
year we go up into a higher class. On Tuesday our head¬ 
mistress takes us for htrature. 

Afje 13- 

COMPOSITION ON SCHOOL,. 

Schools are hig buildings all over London where wo 
are taught to learn special subjects which wo will want to 
know about m after life Our parents jiay taxes, out of 
which they help to pay for us to go to school 

At school there are two or three divisions. 1) The 
Girls 2) The Infants 3) The Boys At our school we 
have nine classes vith teachers. There are different kinds 
of schools, such as Private Schools, fecondry Schools, and 
Council Schools. In some countries there are no schools 
and the poor people grow up ignorant 

A child can get m school at five years of age and leave 
at fourteen but this will soon be altered Wlien you are 
foul teen if you have been good at your work and attend¬ 
ance, the headmaster gives you a good reference. Some 
boys go in for schollarships, if they win they go to a higher 
school. If they nearly wm they go to a central school 
where they stay till they are sixteen 

There are different sorts of lessons. Grammar, Com¬ 
position, Science, Drill, Drawmg, Arithmetic, and English. 

I have read many different hooks at school such 
as “ John Halifax, Gentleman.” “ Westward Hoc ! " 
“Robinson Crusoe,” and “History Books" “John 
Halifax,” describes the life of a poor, friendless boy till 
manhood 

My favourite subjects are —science and crayon or 
pastal drawmg. 

On the whole schools are very useful places. 


Age 14- 

BSSAY ON "SCHOOL." 

A school IS a large buildmg with many rooms m it, 
they are built for children to he educated There are 
usually three stones ; the “ infanta ” on the bottom floor, 
the “ girls ” next and the boys up the top. 
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liing Alfred the Great first invented schools and the 
first one was built in his time. In the present day children 
can go free but m Alfred's time only the Lords and Barons 
sons and daughters could go because the poorer class of 
people could not aford to send their children to school. 

Another reason why we are sent to school is, that if 
we leave we may be able to go out to work and get on m 
the world when we are older. It is also a good thing to 
have school because it keeps some children out of the 
streets 

There are different kinds of schools for instant L,C C. 
Schools, Central Schools, Colleges, etr. In College the 
boy’s sleep there. There sleeping place is called a dormitry 
And they have-studies four boys to one study Only rich 
men’s sons go to Collego. There are also night classes of 
an evening where older children go, some learn typewriting 
and some learn Shortliand and “french ’’ 

We have arithmetic which is very useful when we go 
out to bu-siness, We have painting and drawing which is 
very useful for any one who wants to go m for that sort 
of work. Some boys go in for Sports which I think is 
very good exercise 

Thus I think School is the most important traming a 
person can possibly have, it is also the happiest tune of 
life. 



APPENDIX III 


TABLES OF NORMS FOR THE VARIOUS SCHOLASTIC TESTS. 
TABLE XXXIX. 

Test l.-GRADED READING TEST (Accuracy). 
Vocabulary Test. 

Number of Words Correctly Read 


A.ge 

Boys 

GllULS 

Mest/II DErscTiTja 

Borderline 

Average 

Standard 

Deviation 

Average 

Standard 

Deviation 


Standard 

Deviation 

5~ 

15 1 

7 3 

13 2 

5 4 

_ 

__ 

_ 

G- 

23 2 

12 1 

25 3 

10 3 

2 0 

1 8 

6 

7- 

33 4 

16 3 

38 9 

17 8 

3 8 

2 1 

11 

8~ 

42 8 

13 1 

49 1 

16 1 

fa 7 

4'5 

18 

9- 

64 3 


68 7 

14 2 

11 0 

6 1 

23 

10- 


14 2 

66 7 

13 5 

19'2 

8 3 

36 

11- 

73 6 

13 7 


12 0 

26 3 

9 6 

42 

12- 

82 5 

12 6 

86 3 

10 1 

28 4 

12 1 

61 

13- 

91 4 

12 3 


14 2 

31 3 

11 4 

68 

14- 

[101 6] 

[9 9] 

[103 4] 

Ill 3] 

34 3 

11 9 

70 


TABLE XL. 

Test 3.-DISCONTINUOUS UNGRADED READING TEST (Accuracy). 
Two- and Three-Letter Monosyllables. 


Number of Words Correctly Read (Without Time Limit) 



Menyal DEracnros 


Age 

Average 

Standard 
j Deviation 

Borderline 

6- 1 

[0 6] 

2 8 

13 

7- 

2 3 

6 2 

30 

8- 

8 2 

12 4 

66 

9- 

21 4 

19 0 

108 

10- 

62 8 

24 1 

134 

11- 

93 6 

30 9 

168 

12- 

124 8 

28 8 

183 

13- . 

161-7 

34 3 

190 

14- . 

183 9 

29-7 

194 


427 
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TABLE XLL 

Test 3-DISCONTINUOUS UNGRADED READING TEST (Speed). 


Two- and Three-Letter Monosyllables. 

Number of Words Correctly Read tn One Minute. 


Aee 

Boxa 

OlRU 

MfiarrAL DEBTEOTIVEa 

Borderline 

ATcnige. 

Standard 

Deviation 

Averase, 

Standavd 

Deviation 

Averaee 

Standard 

Deviation 

6- 

22-2 

mam 

26 0 

16-6 



[2] 

7_ 

S2 4 

22 1 

67 3 

24 2 

[11] 

[1 6] 

[8] 

8- 

66.0 

16 4 

71.1 

18 6 


[3 8] 

17 

9- 

82.6 

21-4 

86 3 

16-3 

12 3 

6 7 

26 


100.8 

19 6 

103 5 

17 4 

18 8 

9.1 

33 

11- 


13-8 

112-8 

13-0 

26.7 

10 8 

41 

12- 

119.5 

14 3 

123 4 

11 7 

31 9 

13 9 

60 

13- 

123 6 

9 9 

128.9 

12 6 

36 6 

11 2 

68 

14- 

127 3 

8 2 

130 7 

11-3 

38 6 

12 3 

64 


TABLE XUI. 

Test 4.—READING: (DIRECTIONS TEST; Individual Examination). 

Comprehension. 

Number of Ihrectwna Rightly Performed 


Age. 

Boxa, 

Qmiii 

Mental DsyEOnvES 

Borderline. 

Average 

Standard 

Deviation 

Average. 

Standard 

Deviation 

Avenge 

Standard 

Deviation 

6- 

0 8 

11 

o-e 





6- 

3 9 

2-2 

3-2 



. 


7- 

9 4 

3 8 

9 0 

4 3 

[0-0] 

[0-3] 

1 

8- 

12 1 

3 1 

12.4 

3 4 

0 3 

[0-4] 

2 

9- 

[13 2] 

[2 3] 

[13 9] 


0 8 

0 6 

3 


[14 81 

[1 6] 

[15 1] 

[1 2] 

1 4 

0.9 

4 6 

11- 

[18 7] 

[1 1] 

[16 6] 


2 6 

1 3 

7 

12- 

[15 9] 

[1 2] 

[16 8] 

[1-3] 

3 9 

1-8 

9 

13- 

[16-2] 

[1 1] 

[16 3] 

[1 3] 

4 9 

2-2 

11 

14- 

[16 4] 

[1.4] 

[16.1] 

[1 2] 

6 6 

1 9 

12 
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TABLE XLIIL 

Test 5.-READ1NG (CONTINUOUS PROSE). 
Speed. 


Time in Mtntttea and Seconds. 



BOTfl 

, Qtru 

Abc 

Average 

St&ndanl 

Devlfttlon 

Average. 

standard 

Dovlatlon 

7- 

[4' 24 3'] 

[141 3'] 

[4' 12 2"] 

[124 9'] 

8- 

2' 66-6' 

81.7' 

2' 43 8' 

67 8' 

9- 

2' 1-4' 

60 2 

1' 54 7' 

62 6' 

10- .. .. 

1' 31 6' 

31 3 

1' 26.4' 


11- . 

1' 18 2* 

16-3' 

V 16 4' 


12- 

1'114' 

4 6' 

1' 12 3' 

4 4' 

13- 

1' 7 6' 

3 8' 

1' 8 8' 

3 4' 

14- 

1 ' 6 r 

1 0' 

r 4 3' 

2 r 


TABLE XLIV. 

Test 5.-READING (CONTINUOUS PROSE). 
Accuracy. 


Numher of Errors 


Age 

Boya 

Onua 

Average 

Standard 

Deri&tJOD 

Average 

Standard 

Deviation 

7- 

[24 6] 

[18 2] 


[21 3] ' 

8- 

15 9 

15 1 


12 2 

9- .. 

9 6 

8 2 


10 0 

10- . 

1 3 1 

4 6 


4 3 

11- .. 

2 1 

2 5 


3 1 

12- . . 

1 6 

1 3 


1 1 

13- . 

0 8 

0 8 

0 7 

0 6 

14- .. 

0 4 

0 6 

0-2 

0-6 
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TABLE XLV. 

Test 5.-READING (CONTINUOUS PROSE). 

Comprehension. 


Number of Questions Correctly Ansuered. 


1 

BoiS j 

Gibls 

Average 

1 

Standard 
Deviation ' 

1 

Average 

Standard 

Deviation 

1 

7- 

[4 1] 

[2 0] 

[4 4] 

[1 9] 

8- 

7 9 

1 5 

7 8 

2 1 

9- 

9 4 

1 6 

9 8 

2 5 

10- 

11 9 

2 1 

12 2 

2 4 

11- , 

12 6 

3 2 

13 1 

2 6 

12- . 

13 8 

3 1 

14 2 

3 0 

13- 

14 8 

2 6 

15 5 

2 6 

14- 

15 7 

3 1 

16 0 

2 6 


TABLE XLVI. 
Test 6.-SPELLING. 


Number of Correct Words 


Age 

Bovs 

Glitta 

Alb'll AL Defectives 

Borderline 

Avtraffc 

Standard 

DLVlatlon 

Average 

Standard 

Deviation 

Average I 

1 

Standard 

Deviation 

6- 1 

16 7 

5 1 

14 2 


0 0 

0 0 

0 

■J- 

20 5 

6 4 

20 9 

0 6 

0 2 

1 3 

1 

8- 

35 6 

8 6 

35 8 

0 9 

2 1 

2 1 

6 

9- 

44 7 ! 

8 0 

46 2 

7 3 

4 2 

3 2 

16 

10- 

52 3 

9 8 

58 4 

10 3 

7 9 

0 4 

22 

11- 

61 2 

11 5 

69 0 

0 7 

12 3 

7 6 

29 

12- 

73 0 

12 4 

77 2 

10 6 

15'9 

6 9 

.34 

13- 

80 6 

11 3 

86 9 

12 2 

19 7 

7 1 

37 

14— 

91 8 

8 7 

93 2 

10 4 

21 8 

6 2 

39 
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TABLE XLVII. 
T«t 7.-DiaATI0N. 


Number of Correct Letters 


Aee 

Boys 

Guub 

MeVTAL DEFECnVES 

. Sorderlme 

Average j 

Standard 

Beriatlon 

Average 

SUndard 

Deviation 

1 

Average 

1 

Standard 

Deviation 

6- 

68’6 

50 9 

63 6 

46 8 

0 0 

0 0 

0 

7- 

131 8 

52 7 

134 3 

48 5 

0 7 

2 1 

6 

8- 

216 3 

73 3 

227 4 

65 2 

7 3 

6 3 

23 

9- 


63 6 

313 5 

82 4 

19 5 

13 2 

52 

10- 

362 6 

58 6 

364 2 

51 6 

28 3 

10 2 

70 

11- 

397 4 

46 2 

405 2 

39 1 

42 5 

15 4 

115 

12- 

440-9 

32 8 

451 7 

40 7 

51 2 

21 6 

121 

13- 

467 7 

47 2 

476 1 

29 1 

61 8 

26 2 

141 

U- 

478 1 

31 3 

482 9 

34 4 

72 3 

27 5 

164 


TABLE XLVIIL 

Te»t 8-ARITHMETIC (Oral Teat). 


Number of Sums Correctly Answered, 


Age 

Boys 

OraLs 

iDEKTAL Bunorms 

Borderline 

Ayemge 

Standard 

Deviation 

Average 

^ Standard 
Deviation 

Average 

Standard 

Deviation 

4- 

3 8 

6 2 

4 1 

5 7 

_ 

_ 

. 

6- 

14 3 

8 5 

15 0 

7 3 

— 

— 

_ 

6- 

26 2 

9 2 

24 8 

8 9 

1 3 

3 6 

7 

7- 

34 8 

10 5 

35 2 

9 6 

4-9 

4 5 

11 

8- 

46 6 

10 6 

44 3 

11 3 

9 8 

8 3 

16 

9- 

66 5 

11 4 

36 4 

11 9 

13 2 

11 7 

23 

10- 

67 7 

12 1 

64 6 

13 2 

18 6 

16 4 

31 

11- 

76 3 

10 3 

72 9 

9 1 

24 2 

18 2 

40 

12- 

86 4 

9 6 

83 7 

9 8 

30-6 


48 

13- 

94 2 

11 2 

93 6 

10 7 

34 8 

17 3 

56 

14- 

103 2 

8 3 

l02 8 

11 1 

38 3 

18-8 

60 
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TABLE XUX. 

Test l-ARTTHMETIC (Writtea Test). 
Mechanical. 

Nwnber of Sims Correctly Answered. 



Both 

Onus 

Mental Dbpbctives 


Atto 

Averftfie 

Standurd 

DeviaUan 

Armse 

' Deviation 

Average 

Standard 

Deviation 

BorderUtte 

7- 

2'7 

4 1 

2 9 

3 8 

[0 0] 

[0] 

[0] 

S- 

7 3 

6-3 


6 0 

[0 0] 

[0] 

[0] 

9- 

12'6 

6 1 

12 1 

4 9 

[0 1] 


[1] 


18-1 

6 8 

17 3 

6 3 

0 4 


4 

11- 

73 0 

4-3 


4 6 

1 8 

0 0 

6 

12- 

26 4 

4 8 

24-2 

4 1 

2 8 

1 4 

10 

13- 

30-6 

4 5 

28 4 

6 3 

4 2 

2-7 

13 

14- 

33 8 

3 9 

29 3 

5 9 

6 3 

2-6 

14 


TABLE L 

Test 10.—^ARITHMETIC (Written Test). 
Problems. 

Number of Sums Correctly Answered. 



Bors 

Gmi^ 

Mental Defecttves 


Age. 

Ayciage 

standard 

Deviation 

Average 

Standard 

Deviation 

Average 

Standard 

Deviation 

Borderline 

7- 

2*5 

3 9 

2 8 

4 1 

[0 0] 



8- 

8 6 

5 1 

7‘4 

4 7 

[O'O] 


■cn 

9- 

13 9 

6 4 


5-3 

[0 0] 

[0 4] 

1 


17-8 

6'2 


8 0 

[0 2] 

[1 3] 

3 

11- 

24 3 



6 7 

M 

2-6 

7 

12- 

29-7 



6 6 

2 6 

3 4 

9 

13- 

32 8 


28 8 

6 2 

4 4 

3 1 

11 

14- 

34'6 


30 0 

6 0 

6-0 

3-2 

12 
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TABLE LL 

ARITHMETIC. (Four Fundamental Rules.) 

Test 11.—(i.) Addition. 

Number of Correct Figures in Answers {“ Hundreds ” counting as 
pari of “ Tens). 


A^e 

1 Boys 

1 

GiBLa 

Mentjai Depecttveb 

. Bord^Iine 

Average 

Standard 

Deriation 

Average. 

Standard 

Deviation 

1 

Average 

Standard 

1 Deviation 

6- 

6-9 

2 2 

a 7 

2 5 

0 0 

0 2 

0 

7- 

9 7 

3-0 

9 6 

3 6 

0 0 

0-4 

0 

8- 

13 8 

5 2 

14 4 

8-0 

0 7 

0 8 

2 

9- 

17 8 

8 1 

17 6 

6 3 

1 8 

1 1 

3 

10- 

21-4 

8 6 

22 5 

7-3 

3 9 

2 3 

8 

11- 

24 7 

9-8 

27 4 

9 4 

6 5 

3 6 

12 

12- 

29'6 

11-2 

32 2 

9 7 

9 2 

6 2 

17 

13- 

32 6 

9 3 

30 8 

13 1 

13 4 

6 7 

22 

U- 

33 6 

10-1 

1 

31 9 

IS 2 

16 5 

6 7 

29 


TABLE Lll. 

ARITHMETIC. (Four Fundamental Rules.) 
Teat 12.—(ii.) Subtraction. 


Number of Correct Figures in Ansu'era. 



Botb 

! Gniifi 

MatiTAi. DsraonvEB, 

1 


ATfjiage 

! Standard 
DeviaUaa 

Average 

Standard 

Deviation 

Average- 

standard 

Beriatlon 

Borderline. 

6- 

7 2 

4 8 

7 6 

3 0 

■n 

0 0 

0 

7— 

18 7 

7-2 

18 3 

11 2 

BU 

0 3 

0 

8- 

28-3 

13 2 

27 0 

13 6 


1-2 

3 

9- 

34 7 

16-3 

34 8 

IS 4 


2 3 

4 


43 8 

20-4 

42 4 

19 2 

4 9 

5-7 

9 

11- 

60 2 

26 6 

48 3 

21 7 


6 2 1 

16 

12- 

66 0 

19-8 

S4 8 

22 8 


7-8 

27 

13- 

61 7 

22 6 

69 9 

24 8 


6-9 

33 

14- 

68 6 j 

24-2 

64 7 

26-1 

HI 

8-3 

89 
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TABLE UIL 


ARITHMETIC. (Four Fundiunental Rules.) 

Test 13.—(iu.) Multiplication. 

Number of Correct F^gures in Answers ( “ Ten Thousands ” counting 
as part of “Thousands”) 



! 

Bots 

j GmtJ9 

I 

Mevtal Depectives 

1 


Age 

Average 

1 

Standard 

Deviation 

AveraKC 

Standard 

Devlallon 

Average 

1 Standard 
Deviation 

Borderline 

6- 

5 0 

2 9 

6 8 

2 1 

0 0 

0 0 

0 

7- 

1 14 1 

6 5 

14 5 

,7 4 

0 0 

0 0 

0 

8- 

25 9 

9 6 

26 8 

13 7 

0 0 

0-6 

2 

9- 

32 S 

16 7 

33 2 

17 6 

1 6 

1 1 

3 

10- 

43 9 

25 1 

44 1 

18 0 

2 8 

2 6 

8 

11- 

60 2 

24 3 

48 4 

20 6 

4 7 

3 2 

14 

12- 

66 3 

19 4 

57 1 

26 7 

8 7 

6'3 

24 

13- 

66 1 

21 0 

65 4 

26 2 

14 4 

7 1 

35 

U- 

71 5 

22 8 

73 0 

26 3 

19 6 

8-4 

43 


TABLE LIV. 


ARITHMETIC. (Four Fundamental Rules.) 
Test 14.—(iv.) IMvision. 

Number of Correct Figures in Answers 


Age 

Bom 

Gmu 

Mental Defectives 

Borderline 

Average 

Standard 

Deviation 

. 

Average 

Standard 

Deviation 

Average 

Standard 

Deylation 

6- 

0 0 



0 0 


0-0 

0 

7- 

6 1 

G 1 

6 3 

6 8 


0 0 

0 

8- 

15 2 

11 3 

14 7 

9 6 


0 0 

0 

9- 

19 1 

16 2 

18 7 

13 3 


0-2 

1 

10- 

28 3 

19 0 

27 2 

16 1 

0 4 

0 6 

4 

11- 

34 2 

23 1 

31 1 

22 3 


1 3 

6 

12- 

38 7 

18 3 

38 2 

20 1 

1'9 

2 4 

10 

13- 

46 4 

19 8 

44 6 

21 7 

3 1 

3-7 

13 

14- 

53 3 

16 9 

,63 5 

24 4 

- 

44 

4 6 

18 
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TABLE LV. 

Test 15.-WRITING (Speed). 


Number of Letters WrUten in Two Minutes 


Age 

BoYa 

Grms 

MEVTAT DEVECmE*} 

DordcrllnP 

Average 

Standard 

Deviation 

Average 

Standard 

Deviation 

Average 

Standard 

Deviation 

6- 

20 7 

16 0 


18 6 

[3 2] 

[4-8] 

8 

7- 

43 7 

22 8 


20'7 

7 9 

0 1 

8 

8- 

72 4 

28 8 

81 1 1 

24 3 

12 3 

12 3 

19 

9- 

100 6 

40 9 

109 4 1 

38 2 

27 9 

20 4 

; 

10- 

128 0 

39 0 

141 7 

37 7 

38 1 

33 5 

1 00 

11- 

160 1 

38 3 

160 2 

35 0 

48 2 

32 5 

' 84 

12- 

171 8 

41 8 

179 9 

04 3 

01 7 

38 7 

110 

13- 

183 7 

62 4 

186 4 

58 2 

70 8 

43 0 

135 

14- 

184 2 

45 6 

191 2 

01-7 

81 2 

32 8 

loo 


TABLE LVI. 

Test 16.-WRITING (Quality). 


Expressed in Terms of Mental Aqe 


Age 

Boss 

Gmis 

MBVI IL DEFECmE-^ 

BordetUnc 

Average 

Standard 

Deviation 

Average | 
1 

SLindard 

Pulation 

AvtraBC 

Stand ird 
Devi itlon 

6- 

6 4 

0 8 

5 0 

0 0 

— 


— 

0- 

6 4 

0 9 

6 7 

0 7 

[4 8] 

[1 0] 

5 9 

7- 

7 5 

0 8 

7 6 

1 1 

[4 8] 

[1 9] 

0 8 

8- 

8 6 

1 0 

8 5 

0 9 

5 4 

1 6 

1 0 

9- 

9 4 

1 2 

9 0 

1 2 

0 2 

1 3 

S 6 


■EhH 

1 3 

10-0 

1 2 

6 9 

1 0 

9 4 

11- 

11 3 

1 1 

11 7 

0 9 

7 0 

1 5 

10 2 

12- 

12 2 

1 2 

12 6 

1 1 

8 1 

1 8 

11 2 

13- 

13 2 

1 1 

13 6 

1 4 

S 0 

1 7 

11 6 

14- 

14 1 

0 9 

14 6 

1 0 

1 

S 9 

1 2 

1 

12 4 

1 
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TABLE LVII. 

Test 17-DRAWING (Quality). 


Expressed m Terms of Mental Age 



Boys 

CliKija 

Mental DsirscmvEB 


Age 

Averoffe | 

Standard 

DeTl&Uon 

AYerage 

Standard 

Deviation 

Average. 

Standard 

Deviation 

Borderline 

6- 

5 4 

■n 

6 6 


__ 

_ 


6- 

6 5 


0 4 


4 3 

0 9 

6 0 

7- 

7 4 

Kil 

7-6 


4 0 

1 9 

1 6 

8- 

8 6 


8 4 


6'4 

1 8 

7 4 

9- 

9 7 

Wam 

9-2 


6 2 

1 2 

8-3 

10- 

10 7 

■n 

10 3 


6 8 

1 6 

9 2 

11- 

11 6 

11 

11 4 


7 6 

1 9 

10 3 

12- 

12 7 

1 3 

12'1 

1 4 

8-3 

2 4 

11 2 

13- 

13 4 

1-4 

13 6 

1 3 

8 9 

2 2 

11 8 

14- 

14 1 

1 2 

14 6 

1 6 

1 

9 3 

20 

12 5 


TABLES LVIII. 

Test 18.-HANDW0RK (Speed). 


Time^Tahen ^n Seconds to Reproduce Models of Twelve Pieces. 



Boys 

Ontifl 

Mental Demotwm 


Age 

Average 

Standard 

Deviation 

Average 

Standard 

Deviation 

Average 

Standarti 

Deviation 

Borderline^ 

6- 

113 

63 

100 

78 

— 

_ 

_ 

7- 

77 

47 

79 

61 

176 

41 

103 

8- 

62 

31 

, 61 

36 

126 

32 

71 

9- 

61 

28 

66 

29 

101 

28 

62 


46 

29 

48 

32 

86 

23 

66 

11- 

42 

27 

44 

24 

66 

18 

39 

12- 

38 

21 

41 

28 

67 

21 

44 

13- 

31 

26 

34 

23 

63 

16 

45 

14- 

32 

19 

33 

26 

49 

14 

32 
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TABLE UK. 

Twt 19.-HANDW0RK (Quality), 


Qvahty of Original Product Graded xn Terma of Eqmwlent Mental 
Age of Normals. 



Bots 

Gibu 

Murrui SBFEomss, 


Age 

Aretage 

Sfc&ndATd 

Bevlfttlon 

Arerue. 

Standard 1 
Berlatlon 

Arenge 

Standaid 

SenrtaUoD. 

BordetUne. 

0- 

6 6 

0-9 

6 3 

0 8 



- - 

7- 

7 6 

0-9 

7 4 

0 9 

4 3 

2 1 

6-0 

8- 

8 8 

1 1 

8 3 

1 0 

6-3 

1 7 

7 0 

9- 

0-8 

mSm 

9-1 

1-3 

6 4 

1-3 

7 7 

10- 

10 9 

Bn 

10-2 

1-6 

7-6 

1 7 

8 8 

11- 

12-3 


11 6 

1-3 

9-0 

1-8 

10-4 

12- 

13 1 


12 0 

1 5 

9 9 

2 3 

11 6 

13- 

14 4 

1-6 

12 8 

16 

10 3 

2 1 

12-0 

14- 

14 2 

1 3 

13 8 

1-6 

10-1 

BIB 

12 6 


TABLE LX. 

Test 20.-€OMPOSmON (Speed). 

Essay on ''School”. 

Number of Words Wrxtten in Half an Hour. 


Age. 

BOTg 

Gmig. 

MzHTan DsmmvBB 

Borderline. 

Average. 

Standard 

Beriatlon- 

Arengo 

standard 

Berlation 

ATerage. 

Standard 

Deriatlon 

7- 

21 2 

19 3 

27-2 

26-1 


__ 

-- 

8- 

61-8 

27-7 

76 6 

30 8 

— 

— 

— 


99-4 

44 6 

104 6 

62 0 

— 

— 

— 


137-3 

66-3 

162-0 

63 5 

[2 6] 

3 2 

6 

11- 

106 8 

48 2 

184-7 

69 7 

[4-3] 

6 1 

16 

12- 

192 0 

62 4 

213-3 

64 7 

12 6 

14 6 

48 

13- 

216-1 

66 8 

239 2 

68 9 

18 3 

16 0 

63 

14- 

231-7 

69 1 

262 4 

66 6 

26 1 

20-6 

77 
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TABLE LXI. 

Test 20.'-€OMPOS1TION. (QuaLty) 
Ejsay on “School." 

Quality in Terms of Equivalent Mental Age. 


Affe 

J30\S. 

Gluts 

MINTAL DEraCTHES 

Borderline. 

Average 

Standard 

Deviation 

A\ erage 

Standard 

Deviation 

Average 

Standard 

Deviation 

7- 

7 3 

1 2 

7 8 

1 3 

_ 1 

' _ 


S- 

8 3 

0 9 

8 6 

1 1 

_ 1 

— 

-- 

9- 

9 2 


9 7 

1 3 

— 

_ 

— 

10- 

10 1 

1 3 

11 0 

1-6 

—. 

— 

— 

11- 

11 1 

1 3 

11 8 

1 4 

[6 0] 

1 7 

6 9 

12- 

12 0 

1 5 

13 1 

1 7 

6 7 

2 0 

7 6 

13- 

12 7 

1 6 

14 2 

1 8 

7 4 

2 2 

8-1 

14- 

n 9 

1 5 

14 8 

1 6 

6 9 

1 9 

8 5 


TABLE LXII. 

Test 20.—COMPOSITION (Length of Sentences). 
Essay on “School.” 

Average Number of Words per Sentence 


A(ti' 

Bovs 

Grots 

Mental DErcenvEs 

Borderline 

Avctasi 

Standard 

Deviation 

Average 

hfcandard 

DevlfttlQD 

Average 

Standard 

Deviation 


,1 7 

1 G 

7 3 

2 3 

_ 1 

_ 

1 _ 

8- 

7 S 

2 4 

9 1 

2 6 

— 1 

.—. 

— 

9- 

11 3 

1 9 

11 5 

2 3 

— 

; 

— 

10- 

13 3 

2 7 

13 3 

1 8 

5 3 

1 3 

8 

11- 

14 1 

1 8 

14 6 

1 7 

6 1 

1 S 

9 

12- 

14 9 

2 0 

IB 4 


7 0 

1 8 

11 

13- 

15 7 

1 6 

15 9 

2 1 

7 8 

1 9 

12 

14- 

10 2 

1 7 

16 9 

2 4 

8 4 

1 6 

13 






APPENDIX IV. 


Age as a Unit of Measurement. 

In. the preceding tables and throughout this work, not only the Binet 
tests for measuring intelligence, but also the scholastic tests for measurmg 
attainments have been standardized m terms of an age-scale A few words 
are therefore necessary to state how far, and for what purposes, this particular 
device is justifiable.^ 

The Determination oj Menial Age. The basic prmeiples proposed m this 
volume for determmmg mental ages, particularly the method suggested for 
assignmg the several test-problems to their appropriate years (p 140) have 
found fairly wide aeceptanco To rely solely on the 50 per cent rule proposed 
m the text would have certam disadvantages it would yield mental ages 
that are a little too high at the earher levels and a little too low m the higher 
levels Towards the ends of the total age-range, therefore, shght adjustments 
have to be mtroduced, along the lines described below, by takmg mto account 
the percentages of passes at other ages The best practical method is to 
determme the difficulty of each test m terms of an equivalent age by a 
procedure such as that described on p 160 

Defects of Mental Age as a Unit of Measurement. In this volume, as in earher 
papers,^ I have criticized the limitations of “mental age” as a imit of 
measurement, and suggested an alternative method Further evidence 
appears to confirm the conclusions then expressed namely (i) for research 
purposes the standard deviation of an unseleoted {i e , a. genuinely random) 
sample of a standard population, itself carefully defined, provides the best 
unit m the case of children this will mean a complete age-group or a repre¬ 
sentative sample of such an age-group , (ii) on the other hand, for rough 
practical purposes a mental age (or, up to puberty, a mental ratio) provides 
a unit which, in spite of its imperfections, is at once useful and mtelhgible , 
it IS readily understood by teachers and others, and further is specially 
convenient where, as m school organization, the classifacation goes largely by 
age or maturity This double view (howbeit with a varymg emphasis, on the 
relative disadvantages of one method or the other) has smee been endoraed 
by many different writers And what I have called “ standard measure ” 
(often termed by other writers the sigma-score,‘the z-score, or the T-score) 


(') The original report dealt with this problem at some length, but it has been largely re-wrltten 
in order to take into account more recent criticisms and suggestiona In particular, my proposal to 
determine the age-assignment of the tests, not by Blnet’s principles, but by analogy with tho uso of a 
formal psychophysical method for determining sensory thiesholds, has called fortli both criticisms and 
recucsts for the fuller explanation 

{>) " The Measurement of Intelligence by the Binet Teats," Enemies Eesiew, VI, 1914, 
pp 36-60, 140-152 
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has, with mmoi modifioations, met with moreasmg acceptance for research 
purposes. Thus McCall’s well-lmown. T-scele (How to Measure m Education, 
1922) takes one-tenth the standard deviation of 12-year'Olds as the funda¬ 
mental unit. For English children 12 is not a good age to choose, smoe so many 
have by that age been removed to central and secondary schools , iny own 
preference was to take the S D. of the lO-year-olds, when a standard age- 
group was desirable. 

A few writers, however, have been more emphatic in their criticisms 
Thurstoue, for example, suggests that we should “ discard the awkward 
mental age concept,” and the I.Q. along with it, and urges that “ percentile 
standmg should be used instead,”^ though he admits that “ for many studies 
It might be preferable to use the sigma standmg.” The use of percentiles has 
of late come into more frequent use , but I should prefer to regard the S.D 
scale as basic, and the percentile ratmg as secondary (though m many coses, 
especially where the distribution is skewed, the former would have to be 
deduced from the latter) “ Both m this book and m the previous volume 
(Distribution of Educational Abilities, 1917, pp. 32f and 49f.) the use of an 
S D. scale, defined when necessary by percentiles, has been fully illustrated.® 

The Metrical Problems Before oonstruotmg an age scale, like that formed 
by the Bmet tests, we have to reach a decision m regard to two essential 
questions of procedure First, how are we to measure the difficultly of the 
tests m years ? Secondly, how are we to measure the ability of the child m 
years ? Now, as I have noted above, with tests (like most of those m the 
Bmet scale) where there are only two types of answer—right or wrong—the 
problem of procedure is essentially the same as that mvolved m measuring 
a sensory threshold by such devices as the “ limitmg method ” or the “ method 
of right and wrong oases ” 

Let us recall the problem as it appears m the oidmary text-book when 
dealmg with the estimation of sensory acuity Two compass-pomts are placed 
simultaneously on. the skm of the arm at three mohes they can easily be 
distmguished as two , then the task is made harder and harder by diminishing 
the distance between the pomts, until the exammee eventually fails If his 
breakdown is sudden and complete, then his discriminative abihty will be 
measured by some hguia between the narrowest interval that he can dis¬ 
criminate and the next mterval which will bo the broadest mtervol that he 
cannot discrimmate But if there are irregular recoveries, then the problem 
becomes more complicated, and some plausible convention has to be devised 
for deduomg the most appropriate measure 


(*) " The Mental Age Concept," J Eiw Pf’jnh, XXXIII , 1020, p 277 (A more recent 
discussion of special Interest is to he found In M W Itlolmrdson, “ The Logic of Ago Scales," Edmi 
Feych Areas, I, 1941, PB 2B-34 the onUctemB, however, appear to rest on aomewhat dubious 
assumptions ) 

(*) Plntner has also expressed the same preference of standard measure to percentiles {Intelhgence 
Testing, 1924, p 80), Terman and Merrill (.Measuring Jntelhgence, p 27-28) adopt the same view as 
to the relative merits of standard measure and mental ages 

(■) To avoid minus signs I suggested adding 5 to the marks In standard measure . to avoid deeimals 
one can then multiply either hy 2 or hy 10 the former gives a scale -with 10 as mean and 2 as .8 D 
(analogous to the school teacher’s common scale with 20 as a maximum), the latter, a scale with 60 
as mean and 10 as S T) (analogous to the UmvcTsity examiner’s common scale with 100 as a maximum 
Of Distntution 0 /Abilities, p 49, BacKwara Child, p 20), doubling the latter gives a scale analogous 
to the I Q scale Xote, however, that if n normal distribution la desired, the standardized marks 
should he derived from the percentiles, nob hy dividing the mark obtained by the 3D Bt may 
be added that the unit now called the " problt" is obtained In much the i-ame way the ’’ probit ’’ 
of a proportion or percentage Is the corresponding unit normal deviate increased by 5 (Bliss, C I, 
" Method of Probits," Scietice, LXXIX , 1934, pp 38 39) ] 
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To the ordinary reader the following example will be more familiar. W« 
desire to measure a child’s athletic ability by a high jump A horizontal bar 
IS placed at succe-ssive heights , and the greatest height successfully cleared 
IS then taken as mdicatmg the child’s ability, provided he fails to clear any 
height that is greater still If he happens to succeed with some of these 
harder trials, then once agam some convention must be prescribed we may, 
for example (much as Bmet does with his memory and weight teats), enjoin 
a certam number of repetitions with the same tasks (e ff , a bar placed repeat¬ 
edly at tho same heights), and demand a certam percentage of successes 

The Bmet problem presents one important dilference from that encount¬ 
ered m the ordmary psychophysical test With most of the Bmet tests there 
IS no independent measure to mdicate the mereasmg difficulty of the task 
It IS as if wo were worlcmg m the dark, and could not see to measure the 
heights of the bar or even observe whether each position was really higher 
than the last In such a case we might attempt to assess the objective 
difficulty of clearance by trymg the various positions agam and agam with 
groups of different stature or age, and notmg what proportion m each group 
successfully cleared the bar at each position 

What conventional procedures oi “ processes ” (as they aro teclimcally 
termed) can be suggested for our present purpose ? Wheie we are dealmg 
with the measurement of sensory acuity, wo have already to hand a number 
of accredited teclmiques devised by a succession of psychological mvesti- 
gators, and we can choose the most convenient aecordmg to the degree of 
exactitude wo require Now, almost any of these can be adopted, with or 
without some minor modification, for the metrical problems encovmtered 
m constructing test-scales foi higher mental processes Thus to measure 
the ability of tho child, we may adopt some version of the limitmg method 
(“ serial exploration by minimal changes ”) , and to measuie the difficulty 
of the tests, we may use some version of the method of right and wrong cases 
(“ constant method ”) 

It IS the lattor pioblem that presents the greatest novelty Here we have 
to measure the acuity of the test, not of the testee , and the changing 
“ stimuli ” that we use to elicit a “ response ” from the test are (paradoxically 
enough) the children of different chronological ages Thus the usual form of 
the psychophysical problem is uiverted Moreover, just as equal differences 
between heavier weights are harder to disciimmate (in virtue of Weber’s law), 
so equal differences between successive years are hard for tho tests to dis- 
orunmate at the older ages Consequently, tho scale of chronological ages 
cannot, except for rough purposes, bo accepted as constitutmg an objective 
or “ absolute ” scale just as it stands, 

Measui mg the Difficulty of Tests hy Exact Age Assignments Let us consider 
an imagmary test applied to children of all ages, from birth onwards , anrl 
let us express the pioportion of failures or successes at each age by decimal 
fractions instead of percentages Wo can regaid these proportions as speci- 
fymg the requisite “ psychometric function ” Thus, suppose the followmg 
relevant results have been obtamed (Table LXIII ) 
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TABLE LXIII. 

Calculation of Difficulty of a Test in terms of Mental Age 


Age 

Failures 

Fiequcncy 

buccesses Distribution (/) 

Age (;,) 



1 00 

0 00 




li 

1 00 

000'j 

1 

s . 20 

2 

•40 

2i 

0 80 

0 20:| 

1 

1 . . 30 

3 

90 

H 

0 50 

0 6p:| 

I 

L . .30 

4 

1 20 


0 20 

0 80 ^ 

1 

1 . 20 

6 

1 00 


0 00 

1 00- 

1 



Total 

3 60 

2 60 

j 00 


3 60 


Smco (as we see from, column 3) 50 per cent jouss at tho age of 3 to 4, we 
might at once conclude that S] repiesents the median age, and treat this age 
as o-iipi essmg the diffleiilty of a test m terms of the age-aoale But with a more 
iiregulai distribution we should need to tako into account the figures obtained 
at all ages Vfc should then diaw up a non cuniulnti\'e fiequcncy distribution 
{colunin 4), and work out the average in the familiar wayi (see last two 
columns) but time la saved il we uso Hardy’s summation method,® and 
siiiiplj add till) niimboi of failures as shown in column 2 (headed “ failures ”) 
this at once gives 3 60 as the average mental ago Actually the cumulative 
percentages most frequentlv' tabulated aro those giving, not failures but 
successes (column 3) these correspond to a row' of tho observed percentages 
sot out m Table III of the second memorandum (pp 144-5) We can uso these 
just ns readily We have simply to subtract tho total determined from this 
senes (2 5) fiom the boiderline age marking tho termination of the series 
(6 0), w(' then obtain the same average age for the teat as before 
6 0—3 5 = 3 3, 

Thii^ take tests 22 and 20 fiom the Binct Simon scale (“ Diamond ” 
and “ Pictuio Description ”) From Table III wo see that both these tests 
aro passed at ago 5| by almost exactly half tho children (49 8 per cent ) 
Calculated a.s nbov'o, tho aveiago agc-lovel, however, is 5 63 year,? for test 22 
and 5 84 yiviis lor test 29 This method of determining difficulty, it will be 
scon, is I’lpiivalont to taking the total or average iieicontage of passes or 


(■) Tills mlKht ill'u'Earckd BS n niitlitr cvtonsloii to till' Uimt wnlc prolilem of Spearman's pro- 
piisi (1 I \tenslon ol the ordlnnrv me tlioil to the inoblem ot wnson thu'sholdt, (Sipe,aiman, “ Method 
ol lliislit and Wionp ta^es without thinss’s Forniuhc," nni J Psvi'h , If , 1008, pp 227f) 

( ) Th( uiLthod of euniuliitiie suiumatioii was Hist applh d to the (alrulatioii of “ moments " 
(me.m, s d , etr ) hi Sii G Hiudv it is disulhecl and llhistratud m Palm Ehlcrton, Freqmncv Curoas 
nml ( omhitinn 1000, pp lOf [It is .1 httlo ]iu//lmg to hml Guilford st,itmg that witli this method 
■ till pioinble I riuis au diti rmnifd with great dilflculh " (Vsmliometric Methuds, p 209,)slncL the 
cuniul iti\, UK thud I au bi aihipted iiuite as casil\ for the stand.ird deviation ns lor the rot an ] 
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failures as forming a linear scale of difficulty-values >■ (Tlie standard do^ lations 
can be computed according to the same principles these, it will be found, 
inciease with increasing age, thus “ 2 Weights ” has an S D of 1 40, and 
“ 5 Weights ” one of 2 45 but, after allowing for this inciease, the best 
test will generally he that which has the smallest standard deviation.) 

Accordingly, without making any assumptions as to age-cqiuv'alents, 
we may take the total or average percentage as it stands to determine the 
Older of diffioultj of the tests As stated in the text, this was the basis on 
which the new order, gi\en in Table III, was actually drawn up (see p 146) 

The sgnplc 50 per cent ciiterion, proposed for determining the ajipioxi- 
mate age assignment, can bo justified as follows Tests wliose difficulty is 
measured b\ an age-value anywhere from over 6 00 up to 6 99 •• will in 
theory be passed by 50 per cent of the children having the ago specified (i c , 
age approximately 6J) Tests wliose difficulty is measured by an age-value 
anywhere fiom 7 00 up to 7 99 " will similaily ho passed bj- 50 pei cent 
of the children having these higher ages (le , age approximately 7^) Mow 
suppose a child passes all the former gioup of tests and fails m all the latter 
Evidently his mental ago should be 7 0 exaetlj' Thus, if we adopt Binet’s 
convention foi naming the ages, we shall be led to allocate all the former 
tests to an age of VII and all the latter to an age of VIII With tho test- 
problems foi the educational tests^ (e g , the words for the vocabulary tests 
in Reading and Spelling, the sums for the tests of mechanical oi pioblom 
arithmetic) the same pimciples were adopted , but here Binot’s com ention 
foi naming the ages was not retained Instead, any test obtaining an avciage 
age of 6 00 to 6 99 (for example) was given an age of “ 6— ” this means 
“ 6-00 to 6 99 inclusive, with an aseiage of bJ- ” If the distributions 
were symmetrical, the 60 per cent rule would give tho same figure, since the 
median and the average would coincide However, as will be seen from 
Table III, the percentages, read hoi izontally, gi%e a definitely a.sjmmetiioal 
curve Hence, wuth the Binot tests (and occasionally with the educational 
problems) it w’as found better to locate a 50 per cent passing point by smooth- 


(') Adding tlie percentages lor the 12 age-groups m Table III ue olitam lor test 22 a total of 
937 3 , 01 , converting percentages to decimal fractious, i) 173 The linrdcrime marking tiie end ol tlie 
scrlc- is the termination of the last age-group, iiamelj, 13 0 (since the agc-grmip eontaliiing cliildn ii 
aged 14 lust hirthdaj extends from 14 0 to 15 0 veara) Tlic " average ngi at n inch tlie tost is pa-.eil ' 
(defining this to mean the agt at which In tluory 50 pei lent ol tin cinldrcn would pass and .'lO per 
cent fall) is tlierefoic 15 00 — 9 37 years = 3 03 years, (see Tniiic LX IV) Wiiiilariv for test 29, tlie 
total is 916 4, and the " average age ” 15 00 — 0 10 = 3 84 Of courst, lor nioic exact deternnuiitioiiB 
the percentages, or the corresponding deviates, should fust lie weighted, aeeuiding to the priiiciplrs 
worked out hy Muller and liTban, and tlie " threshold " calculated hv least squares (for the stoi k 
psy i hopiiy sical procedure, see tluilford, lot cti , p 177) 

'ilic luithod di scrlhcd above, bowevei, is not appliiable to tests for the cniliest or latest ayes 
without '-unie more or less speculative device foi completing the figures for the euimilativD eiirvi bj 
i xtrapolation at eitlicr end Heiiee lor the purpose of arr-uigliig tests in ordei of diflieuitv, it wmild 
seem best to rely solely on tlie percentages actually oh's.rved, and to take tluii total oi aveiagis 
Tims for tests 22 and 29 tlie average peiei ntages arc (037 4 and 916 4) — 12 = 78 1 and 7C 4 V lierc 
tile data are complete the aveiage percentages give the s.ime relative mteivals as the average ngc-s , 
and consequently, In arranging the ordti of the tests, the former yields the simplest and most ohjei tiv e 
procedure 

(*) The lender familiar willi iny earlier reports will remeuiber tliut It vva» in eoniiectlon with 
these edncatiQn,il tests that the apiihcation ol n “ psvcliophy steal method" to the present type of 
test was origin.illv proposed it was (hire used foi mlecting denis, as well as for grading them For 
those ptolikms the suggestion was not only luoii obvious, hut moie plausible In applying it to the 
Binel sc.de I ixpressly eonimcnted on its Uniitiitions—comments vvliieh my critiis seem to h.ive 
overlooked 
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mg the ogive,rather than to rely exclusively on a calculated arithmetical mean ^ 
Indeed, as mdicated in the footnote above, the differing variability of the 
differmg ages, as well as the skewness of the distributions, renders these 
simple arguments a little untrustworthy, if we want to determine the relative 
difficulty of the several tests with the greatest possible accuracy It was for 
this reason that, in exammmg the equality of the intervals between successive 
tests, I proposed to convert the percentages into terms of the standard 
deviation as unit with this procedure we work vertically down the columns 
of Table III instead of horizontally across the rows. The effect is that the 
data are treated as mdieatmg a series of overlapping normal fiequenoy- 
curves on the same base-hne (cf Fig 23, p 171) Thurstone® has described 
a modification of the same prmciple, leading to an “ absolute scale,” and has 
calculated from my data not only the absolute values for the means and 
standard deviations, but also an absolute zero The reader will find a succinct 
account of the method (with results taken from my table above on p 146) 
m Guilford, Psychometric Methods, pp 44hf. 

Measuring the Ability oj the Child by an Exact Age Equivalent To determine 
the child’s mtelligenoe m terms of the Bmet scale, the method recommended 
m this volume was to count up the number of tests passed by each child, and 
translate his score mto an equivalent mental age by means of the key shown 
m Table II (facmg p 19). With later versions of the scale, where there is the 
same number of testa for each year (usually five), each test passed counts as 
one-fifth of a year Accordingly, a simpler but equivalent method is to take 
the highest year at which the child passes all the tests, and then add one-fifth 
of a year for each additional test passed 

Much the same underlymg prmciples are adopted for converting test- 
scores m the educational tests to terms of an educational age. But here we 
usually have to do with tests where the scores may more easily be regarded 
as fortnmg a oontmuous, graded scale Thus, in the test for Speed of Writing, 
if a child writes 128 letters m two muiutes, he can be given a mental age of 
lOJ for this test, smee that is the number of letters written by boys aged 10 
last birthday (Table LV , p 436) With tests where an equal number of 
problems is assigned to each age (e g , the vocabulary tests for Eeadmg and 
Spellmg), the conversion is effected by means of a formula, which has the 
superficial appearance of a simplified regression equation smoothing average 
performances at each successive year (pp. 299, 316) Strictly speaking, how¬ 
ever, the formula is not a regression equation, for it makes no allowance for 

(’) It may be noted that the deviate corroapotidlng to the 60 per cent borderline is the deviate 
which can bo estimated with greatest precision it marks the point at which (in tho language of 
current statistics) the “ quantity of information is greatest I may add that the problem of esti¬ 
mating the difliculty of a test-item from the percentage of children passing is closely analogous to tho 
problem of estimating the lethal strongtli of a drug fiom tho percentage of animals surviving after 
the administration of known dosages Hence the ** probib method ** recently developed by Bliss and 
othcis for purposes of toxicological roaearoh can readily be applied to problems of psychometry The 
probit method may be regarded as a roflncmout of what psychologists know as tlic “ constant process ** 
Bliss’s weights (Pishei and Yates, p 49} aic virtually the Urban-Muller weights (Guilford, p 543) 
tabulated for deviates instead of for percentages The chief difference is that, in order to obtain 
estimates of " maximum likcllliood " for the parameters, tho empirical deviates are replaced first by 
" provisional ” and then by “ working *' deviates (or problts ") according to a method of successive 
approximation Tho woiking procedure la clearly described by Fisher and Yates, Stahstioal TdbleSt 
pp 8-11, cf. also Fisher, Demon of Expenments, pp 235f, Garwood, Biometrika,^ XXXIl^, pp 40- 
58 With my own data T found that tho probib mcbliod gives practically the same order of difficulty 
except for tests at the beginning and end of the scale Miss Sharp, however, has used the newer method 
at my suggestion with data for the Terman revision, and concludes that it may introduce dchnite 
Improvamonts where the data are few or the curve of pcrcentagos irregular, and will yield larger and 
more trustwortliy estimates for the standard ciioi 

(*) J Edm Psuch , XVI, 1925, pp 433-451, and Psych Rev , XXXV, 1928, pp 175-197 
(a " growth curve,” based on the prebcnt data, is there shown in Jj'ig 11 , p 196) 
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the phenomenon of regression . it is a convertible equation, like that for 
translatmg the height of a oolumn of mercury (measured m mohea) into terms 
of atmospheric pressure (measured m dynes per sq cm ) or vice versa. To 
the psychological student, who is often more famihar with the use of regression 
equations, the procedure seems a httle questionable does it not imply a 
perfect correlation between test-scores and age 1 Smce this criticism has 
frequently been put to me in reference to my method of scahng the tests, a 
word or two seems desirable on this pomt Briefly, I may say that, m my 
view, the question la answered by distmgmshmg between the purposes for 
which the equations are required But a summary of the arguments used m 
the fuller report may usefully bo repeated here 

Oonversion of Test-resulte to Terms of Merital Age In the precedmg volume 
I had discussed the determination of educational age from chronological age, 
and vice versa, and gave regression equations for ealoulating the one from 
the other (1 c , p. 24) Similar problems arise with mental age. Thus, for 
certam purposes we may require either (i) to determme chronological age 
for which a given test-score is the average score , or (u) to predict or estimate 
the average or most probable chronological age of the mdividuals who make 
that given test-score Now, as is well known, when the correlation between 
age and score is not perfect, the Ime showing average age for given scores is 
different from the line showmg average score for given ages Thus, if we 
know the child’s chronological age and want to predict his test-score, we 
should use the regression of test-score on age , if we know the cluld’s test- 
score and want to estimate his probable chronological age, we should use the 
regression of age on test-scores. 

Accordingly, the student, aoquamtod with these statistical maxims, 
inquires why, m oonvertmg test-scores to terms of age, we do not use an 
equatioU. of the latter type, in order to find the most probable chronological 
age, that is, the average chronological age, which corresponds to any given 
test score Tlie answer m my view is that we are not seekmg to predict or 
estimate the child’s chronological age that, of course, is somethmg we know 
exactly without any error of measurement and without any need to predict 
Our aim is to determme the child’s menial age. In fact we are merely convert- 
mg a test-performance from one set of units to another No doubt, if we 
wanted to predict a Bmet mental age from some other test, a regression equa¬ 
tion would be appropnate But when the child has actually done the Bmet 
tests, Ins Bmet mental age is merely a way of stating what he has actually 
done If a youngster of 10 passes and fails m those tests m which the average 
lO-year-old pass and fail, then his mental age m 10, And similarly with the 
educational tests our argument is not. “Tommy has a score of 60 tests right, 
the average age of the children who get 60 tests right is so-and-so, therefore 
Tommy’s probable chronological age is so-and-so ’’ It is rather “Tommy 
has a score of 60 , children aged have an average score of 50 , therefore 
m mental maturity Tommy belongs to that particular class of children ’’^ 

(') Thuratoue apparently regards this argument as Involving a “ logical somersault," and, if 
forced to use a mental age, would prefer the " second and less popular definition of mental age,” mx, 
that which defines it as “ the average chronological age of all children who make the test score of this 
particular child " (however, as stated aboie, ho would rather discard the " ambiguous ” concept 
of mental age altogether loc at sup , p 273) Thomson, on the other hand, believes that ” Thur- 
stonc’s two definitions of mental age are practically Identical,” because the two regression lines 
virtually coincide (J Sduc Psych, XXXV , 1928, p 413) My own reply would he n little different. 
Thnrstone, I fancy, miastates the problem It is not a problem of regression at all My argument was 
really based on the principle followed in fitting lines for soale-converalona In other sciences there a 
common method Is to take the “ prim ipal axis,” much as we do in factor-analysis when using the 
method of least squares (cf Yule and Greenwood, Pros Roy Soc Med , VIII, 1915, p US 
Pearson also appears to accept this principle for certain cases , cf Phil. Mag , II, pp 550f,). 
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I lia"ve used bhe phrases “ average 10 year-old” and “ average score” in 
the broader, popular sense, as meaning the “ typical lO-yoar-old ” or the 
“ typical score ” We still have to ask, therefore, which form of measurement 
will give the best indication of what is typical—^the median, the mode, or the 
arithmetical mean Now, as I pointed out in my previous report on educa¬ 
tional abilities, the theoretical bivariate distribution for age and ability 
(calculated from the theoretical normal fiequency distribution in Table 
XXXII of that report) is not elliptical, like the typical correlation-table, but 
fan-shaped And, as I have noted again in dealing with tables which are 
based not on theoretical calculations, hut, like Table III above, on empirical 
data, the distributions along the rows and columns are apt to be markedly 
skewed Admittedly, oven in the theoietical distribution, the mean educa¬ 
tional age for each chronological age, and the mean chronological age for 
each educational age (given in the margms of Table XXXII ), do not pre¬ 
cisely coriespond, but rkther suggest two diverging lines But the special 
peculiarity of such tables is that a person cannot have a chronological age 
that IS less than zero, whereas he can have one of 70 or even higher Similarly, 
he cannot have on educational age that is less than zero, but he can go on 
adding “ school standards ” or “ educational yoais,” as his Icnowlcdgo 
accumulates up to the end of hia life Thus m either cose the arithmetical 
mean becomes unduly shifted by the long upper tails The same holds good 
of the results obtained with intelligence tests (cf. Table X. above and footnote 
1,P 162) 

Accoidingly, m comparing the two series of measurements, chronological 
on the one hand and educational on the other, it would seem hotter to employ 
not the mean but cither the median or the mode If we evamina the modal 
ages in the table, we shall fmd tho oorreapondonce much closer (though oven, 
here the calculated modes would not coirespond exactly) On those giounds, 
theroforo, ui aeelung the most convenient appioximation, it might seem 
better to take an equation based on modal ages rather than on means This 
would be virtually equivalent to assummg an increase of one whole mental 
year foi every chronological year, and vice versa, ^ e., of assuming a single 
conversion-lma, following the highest ridge in the frequency distribution, 
instead of two regrcssion-lmes For piaetioal purposes, however, I incline 
to keep mamly to the median, if only because it falls between the mode and 
the average, and thus, when no simple measure is perfectly exact, would 
appear to yield the most oonvemont compromise. 

When we turn from educational ages to mental ages (i e , mtolligeiioe- 
ages), the situation is not quite the same, because, while attainments go on 
mcieaamg all through life, mtelhgenco ceases to mature appreciably aftei the 
ago of puberty Neveitholess, the parallel is sufficiently close to warrant tho 
same argument being used to defend the adoption of a mental age as ordinaiily 
defined and assessed But in oonohisioii may 1 ropoat that I regard tho mental 
ago merely as a lOUgh and ready concept, and I entirely agree that, however 
defined, it is not a unit for iigorous scientific research ? 

Note on the Fiobit Method I’able A below illastratos tho calculation of tho 
150 per cent age-threshold and its sampling orior by the piobit method Tho 
notation, formulm and general arrangoniont aro taken fiom Fisher and Yates, 
Statistical Tables (pp 8-11, esp Table 2) Tost 22 (Diamond) has hcen taken 
as an example 

The ” empirical iirobits ” are obtained from Fisher and Yatos, Table X 
The “provisional probits ’ are then found by provisionally fitting a struiglit 
line to these empirical figures, oithei graphically or mentally the equation 
used here was Y = 0 16 -f 85x Tho “working probit ” is obtained by the 
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equation y - (F + QIZ) - (1 - the values for Y + Q/Z, Z, and w 
^eights, here printed to three figures only) being taken from Fisher and 
Yates, Table 71 

The figures obtamed from the final regression equation are so close to 
the provisional probits ” that no further approximation is necessary We 
thus conclude that the 60 per cent threshold rake is JII = 6 613 ± 0 049, 
With tho simpler method described on the piecedmg page we should have 
had (fiom column 3) a; - (10 0 - 2p) = (10 0 - 4 373) = 5-627 the differ¬ 
ence IS little over 0 01 

The S D IS simply l/li = I/O 876 = M42 (calculated by cumulative 
summation from column 3 the S D would be 

) - Ep{l + Zp]^^/i~x 12 387 - 4‘373 (5 373)=\/lW-^M31] 

The regression coefficient, 6, thus gives a good measure of the precision of the 
tost as judged by its power to discrimmatc ages 

The standard sampling error of the threshold by the familiar formula 

would be ± lT42/'Y^iJ = ± 0 047 (where N is the average number tested 
per group), by Fisher’s fuller formula it is ±0 049, 

Tho assumption of normality can be assessed by calculating the corre¬ 
lation rxy = 0 969 Smee the number of pairs correlated (7) is so few, we 
cannot test the divergence 1 - rhy = 0 0614, by the ordmary probable 
error But we can calculate f, which here = {1-rhy) E (?/*) = 31*6 The 
simplest mode of calculation is shown in Table LXIV A As them are only 
five degrees of freedom, is undoubtedly significant Thus either the relation 
between age and test-perfoimance is not very satisfactorily expressed by a 
straight line or else the lesponses given by tho pupils m the several age-groups 
are not entirely independent 

The psychological reader will find it instructive to compare the procedure 
shown m Table LXIV A with that commonly followed foi the " constant 
method ” (6 g, Woodworth, Expermmtal Psychology, Table on p 413 “ Con¬ 
stant stimuli with two response categories fittmg normal ogive, using 
Mullor-Urban weights ”) Ho will find that the formulae for M and S D are 
algebraically identical. But the working procedure is hore a little simpler, 
and the introduction of “ provisional probit ’ has the advantage of yielding 
a “ maximum likelihood ” solution for the two constants, 
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F - 3 305 = 0 876 (x - 5 962) 
w F = 0 876s + 0 082 
When F = 5 0, s = S 613 {= M). 


APPENDIX V. 


Classification of Pupils According to Special Abilities.^ 

Controversial Views One of the most presaing problems of educational 
organization is the allocation of pupils to advanced education of specialized 
types, particularly the selection of children for secondary schools and trade 
schools respectively At a recent Conference of Teachers it was contended 
by several teachers that m London the existmg scholarship system tends to 
cream off the brighter children at the age of 10-11 regardless of any special 
bent for technical as distinct from scholastic work, so that, when the examina¬ 
tions for trade schools are held, those who might make good technicians have 
already beon transferred to secondary schools On the other hand, one or 
two psychological speakers replied that Prof Spearman’s two-factor theory 
had shown that “ the teacher’s distinction between mtellectual and technical 
types 18 a popular application of the faculty theory,” and that the notion of 
speciahzed abilities has now been disproved by recent experimental researches • 
consequently the only legitimate elassiflcation of pupils will consist in gradmg 
them aocordmg to their general ability 

The evidence collected durmg the present survey appears more in 
keeping with the unpressions of the practical teacher than with the con¬ 
clusions of the laboratory investigators As was stated m my previous 
Report on the Junior County Scholarship Scheme (Appendix I), many emment 
opponents of Prof. Spearman’s theory, like Prof Karl Pearson Dr William 
Brown and Dr Godfrey Thomson, have strongly criticized his proof of 
the existence of a single general factor , and Thomson has even maintamed 
that mental performances can be satisfactorily explamed in terms of a 
number of overlappmg special abilities, without postulating any general 
factor whatever The view reached m ray previous reports has been that both 
conceptions are required This conclusion emerges still more clearly when 
we turn from the study of liigh ability or special talent to that of mental 
disability and defect there can be little doubt that educational backward¬ 
ness IS due m some oases to deficiency in general intelligence, but m others 
to a more limited deficiency in certain speciahzed capacities—^verbal, arith¬ 
metical, manual and the like At the same time it must be owned that far 
more evidence is needed on this problem , and the followmg suggestions are 
put forward as indioatmg how rough and ready modes of estimation, current 
among school-teachers and exammors, may be refined, so as to lead to more 
adequate statistical techniques 

Example The prmciples I have proposed may best be understood m teims 
of an unagmary but concrete example For simplicity let us suppose that 
we are concerned with four pupils only, and that the headmaster wishes to 
decide which (if any) are sufficiently bright to he awarded some kmd of 
scholarship, and which of these are suitable for a secondary and for a trade 
school respectively He sets them a combined scholarship oxammation m 
four typical subjects of the ordinary curriculum—Arithmetic, English, 

(') Abridged from my earlier report on " The Bearing of the Factor Theory on the Orgim- 
izitlon of Schooh and Classes ” Cf also Appendix above on “ Factor Analysis of the Blnet Tests " 
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TABLE LXIV. A 


Analysing Maries in Scholarship Examination 


1 

i 

Brown 

Green 

^ Smith 

Jones 

Total 

1 

Averages; 

Average 

Deviation 

Arithmetic 

27 

8 

8 

Q 

52 

13 

-7 

English 

29 

14 

10 

16 

68 

17 

-3 

Total Academic 

1 56 

22 

1 

18 

24 

120 

30 

-10 

1 

Drawmg 

31 


23 

29 

92 

23 

+ 3 

Handwork 

33 


23 

35 

108 

27 

+ 7 

Total Practical 

i 64 ' 

1 

26 

1 

46 

64 

200 

60 

+ 10 

Total • All Subjects 

120 

48 


88 

320 



Average All Subjects. 

30 

12 


22 


20 


Average Deviation 

+ 10 

-8 


+ 2 



0 


TABLE LXIV B 

Correlations between Tests. 



Anth, 

Eng 

Draw 

Hand 

Total 

Av 

Arithmetic 

1 000 

965 

563 

609 

3 087 


English 

966 

1 000 

610 

541 

3 016 


Drawmg 

663 

610 

1 000 

933 

3 006 


Handwork 

1 

609 

•541 

1 

933 

1 000 

2 983 

1 ' 


Total 

3 037 



2 983 



Tit Factor 

876 

869 

866 

859 



2nd Factor 

465 

477 

- 466 

— 477 

HI 



TABLE LXIV C 

Marls as Deviations about Averages 



Brown 

1 

I Green j 
[ 1 

Smith 

Jones 

Average 
All Pupils 

Arithmetic 

+ 4 

+ 3 j 

— 1 

- 6 


English 

+ 2 

+ 6 j 

- 3 

- 4 

0 

Average Academic 

+ 3 1 

1 

1 ' 

- 2 

- 6 


Drawmg 

- 2 

1—6 

+ 4 

+ 4 


Handwork 

! “ ^ 

1-2 


+ 6 


Average • Practical 

- 3 

! ! 

+ 2 

+ 6 

0 

Average . All Subjects 

0 

1 0 

1 

0 

0 

0^ 
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Drawing and Handwork The marks obtainod by tho pupils aie, we will 
asbuiiie, those bot out ip Table LXIV A To deteimmo who is the biighti'st, 
his natural com so is to add each boy’s marks foi all ioui subjects, and coni- 
piire the totals or averages To determine who is most suitable ioi a tiade 
school as distinct from a sccondaiy school oi vice versa, lie cun comjiaie the 
totals foi the two academic school subjects (Aritlimetic and English) with 
those foi the two piaetical subjc'Cts (Drawing and Handvoik) Fiom this 
double calculation, lie would doubtless conclude that Blown and Jones woi<‘ 
the biightist of the four (total marks 120 and 88 ies])ecti\ (dv). and (jieihaps 
with less assuianc(') that Blown wa-, the bi st soiled foi the acailoinic woik 
of a secoiidai'v school and Jones foi the piactical woik of a tiade school 

The jisjchologist, howevei, must mqmie wlmt is the jlistdiuit ion foi 
these tw'o common jnooediiies > 

1 The Assumption of General Ability As regards general ability the answer 
seems obvious Unless there is some common “ general factor ” ontormg 
mto all four subjects, we should expect the process of addition to even out 
the individual variations m each separate subject, and m the long run (i e , 
with a large number of tests instead of only four) we should inevitably find 
that every boy tended to got approximately the same total or average ^ In 
that case it would bo absurd to attempt any differentiation on the basis of 
the total marks As it is, however, we find that the boy who has the highest 
total for all subjects tends to be well above average for each subject, and 
there are corresponding tendencies discernible m the other pupils Thus, the 
justification for the process of averaging is to bo found in the close agreement 
(or “correlation”) of the marks for each separate subject with those for 
every other subject and with the total It is no doubt his frequen t impressions 
of this widespread correlation or agreement between performances in different 
subjects that has led the experienced teacher to assume that there must be 
some common ability entering mto all the tests. 

To suoiiic a foimal \iMi(ictilion of tins ii-.suminioii tlu-ii fuic, the ob\ lous 
pioccduip is to ciiiry out im explicit and '.ysteiuiitu i alculatioii of tin coiic- 
latioiis between all possible jiaiis of tists iTabU LX1\ B ) ^\clc tbcio no 
real connection bctw'ccn thi' scwcral subji cts vii sliouUI exjieet tlicsc caku- 
hltcd coii(--lations to be ot ncgligibli siic tbc\ would seldom be* i xactly ''I'lo 
hut then would be as inau^ negatiye coiiel.itioiis as positn i‘ \ow w’lth lUsnU 
all tc sts of iiitelkctaial i tbcieiici wbat we ai tiialK liml ai i positn e ioiielatioiis, 
iisuallx ((iiite large 111 ainiiuiit, between aii\ andcxeit jiair wi like to take 

Here then is the leaaon why we may legitimately add or average marks 
for all subjects in order to obtam a single composite mark for each boy’s 
all-roimd ability 

Weighting, Intentional and Unintentional At this point a further question 
of some practical ooiisequenco arises In calculating these totals or averages, 
should every subject be given the same weight ’ In my previous ropoit 
[Distribution and Delations of Educational Abilities, p 62), I showed that 
certain tests, such as English Composition and Arithmetic, revealed a much 
closer coirelation with general mtelligenco than other tests, such as Hand- 
woik and Drawing Tins supports the common practice of givmg a greater 
weight to testa of the former kind than to tests of manual subjects such as 
Drawing or Handwork 

<') There would, of coiiise, nlw.ijs be Home sraull “ necidi utul " dilfurencei Hence the staH'illcian 
would renuire flr.,t to inveitlRuti wluthir the dUFeitncis actuallv ohtaiuod were statistieallv t.ig- 
nlfloant I should now propose, therefore, that the slgndlcaiicu of the ditleri ncefa should be cheeked bj 
Pro! 11 A ITlsher’b mw techniduo known ns the " aimljsb of variance" (Statistical Methods for 
Research iVorken, IDS')) 

H ' 
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To discovoi wtiat weight has actually been given in an examination like 
that described, the simplest method would bo to add the marks, not for pupils, 
but for subjects (Table LXIV A , last 3 columns for greater accuracy we 
ought also to compare the range of marks, or best of all the average range, i « , 
the mean deviation or standard deviation , but these figures will generally 
vary with the totals, since both depend largely on the maximum allotted to 
each subject), '^n the above table of marlrs, we see that the highest totals are 
given, not to Arithmetic or English, but to Drawmg and Handwork Could 
we be sure that the markmg had been really objective (e g , based on number 
of questions or test-items coirectly solved), we should go on to mfer that the 
latter subjects (or at any rate the tests for the latter subjects) were easier 
In the same way, on adding scores for separate questions in the Binet scale, 
we conclude that the test which furnishes the largest number ol right answers 
IS the easiest, and that which furnishes the fewest the hardp-.t 

The Difficulty of the Tests But once agam. the process of addmg marks implies 
an assumption. Wlien we declare that one test is harder than another, we 
mean that it is harder for nearly all the pupils , and that m turn implies that 
the order of difficulty of the several tests is much the same for all Evidently 
this assumption can be checked, hke the last, by calculatmg the inter- 
correlations , but here we shall correlate the ordei of tests for each pupil, 
mstead of the order of pupils for each test. 

This somewhat novel mode of correlation was adopted, it will be remem¬ 
bered, in our inquiry into the stability of the Bmet scale (page 149), there wo 
foimd that the correlations weio all positive and all fairly high This demon- 
atiates the existence of a now kmd of “ general factor ”—a factor which is 
not a mental “ ability ” at all When we correlated tests, the “ general factor ” 
was a general mental capacity required for all the tests now, when we 
correlate persons tested, the “general factor ” is the general order of diffi¬ 
culty—it IS, in fact, an average of the individual orders But once agam in 
theory it would be bettor to take a weighted average mstead of averagmg 
the orders just as they .stand However, the theoretical weights differ so 
little that the sunplo average of the orders yields a iinal older of difficulty 
almost indistinguishable from that obtained by the more elaborate process 
of weighting Accordmgly, throughout this volume I have represented the 
factor of difficulty, both for partioulai groups and for general population, by 
an order which has been obtained by averaging the several rankings just as 
they stand In estimating general ability from marks m various subjects 
the tests should obviously be so sot or marked that their difficulty is 
approximately the same 

2, The Assumption of Speouil Aptitudes We now turn from the two mam 
or “ general ” factors to the problem of supplementary factors This brings 
us to the second of the broader questions that we posed at the outset. How fai 
IS the headmaster justified in assuming the existence of special abilities or 
special types ? To study this further issue wo must begm by elimmatmg the 
mfluenco of the two general factors we have already disooveied—-the general 
factor of intolligeiico and the general factor of difficulty The simplest and 
most obvious way to do this is to reduce all the marks to deviations about 
the aveiage foi each subject and the average for each pupil All the averages 
will then bo changed to zero Accordingly we subtract first the average for 
the whole group (20), than the average deviation lor each pupil (eg,, +10 
foi Broivn), and finally the average deviation for each subject (eg, +7 for 
Handwork) thus Brown’s mark for Handwoik will bo 33 - 20 — 10 — 7 = 
— 4 (To make the figuios still more closely comparable we might go on to 
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divide by the standard deviations, so as to secure the same average range 
for every row or for every column • but, to avoid over-elaboration, we shall 
Ignore this further refinement here ) 

Tlio deviations oi '' icsidiial marks,” obtaiin d in this way bj deducting 
the ettects of the two “ geneial factors,” are shown in Table LXIV C From 
these hgviies it is now easy to sec that the ti-sts group themseh es into two 
mam clusters oi t^-pes, namely (i) tile mitten oi academic tests , and (ii) 
the piactical oi manual tests Similaih the pupils gioiip thenisehes into two 
mam classes or types, coiresponding to the classification of tests iiamclv, an 
academic tj'pe suitable for tlie secondaiy school, and a piactical type suitable 
foi the tiade school * 

What then is the formal justification for such classifications ’ The 
answer is clear To justify our procedure we must once agam calculate the 
correlations. The con elation between the residual marks for English and 
Arithmetic is positive and moderately large, and so is that between those 
for Drawing and Handwork On the other hand, the correlations between 
either of the written tests, on the one hand, and either of the practical tests 
are negative Precisely the same result is reached, if we calculate the corre¬ 
lations between residual marks by pupils, instead of by tests The morlts 
obtamed by Brown and Gicen show a positive correlation , so do those 
obtained by Smith and Jones , but the correlation of either of the first pair 
with either of the second is negative 

The Partial Correlation Technique It is obvious that, if we had tested a 
large batch of pupils, running mto hundreds instead of only four, this process 
of subtraotmg average marks would be extremely laborious But the same 
end can be reached by adoptmg the device of partial correlation. A partial 
correlation coefficient, such as rab g (a symbol which is used to denote the 
correlation between a, Arithmetic say, and 6, English say, after g, the general 
factor has been partialled out) is simply the correlation between the residuals"* 
Xa g and Xb g (where xa.g denotes the residuals obtamed by subtraotmg from 
the observed values of Xa the effects of xg, these effects being measured by the 

regression of Xa on i c , x^g = Xa — rag — Xg , and similarly for Xb>g)» 

t7g 

Tile figures entered m Table LXIV C are estimates foi these lesidiials Evi¬ 
dently, when we have a large number, the appropriate method foi finding the 
best weights will be virtually the same as that for finding “ jiartial i egression 
coefficients and the quickest procedure for eliminating the influence of 
general mtelhgence would be, not to subtract the calculated averages fiom the 
raw mailcs, but to subtract the calculated correlations from the observed co¬ 
efficients We are thus able to “partial out ” the geneial factor, and then 
examine what we may call the specific correlations (i e , tlie icsidual or partial 
correlations) to find evidence for specific factors ^ This piocedure has the fur¬ 
ther merit of mtroducing, by implication, an improved system of weightmg both 
for the general factor and for the residuals Table LXTV’ T5 shows the calcu- 

(1) The appearance of a systematic pattern of plus and minus signs does not of Itself constllute 
evidence for the existence of such types In a formal inquiry it would be necessary fltet to demonstrate 
that the residual deviations were aignlflcant With the correlation technique we should test the sig¬ 
nificance of the residual correlations, as illustrated in the researches quoted In the text With simple 
averaging this can now he conveniently done by Fisher’s method of analysing variance 

(’) This follows Immediately ftom Yule's equations 2 and 7, or 8 and 3 . Introduction to Theory of 
S(«<ts(t£8.1912, pp 234-236 

(>) I should remind the render that I have need the phrase " specific factor ” to denote a factor 
common to particular species of teats (the “ general factor ” being a factor common to the whole 
gemui) Spearman uses the phrase “ opeclfio " to mean peculiar to n single test (cf previous Appendix 
on Factor Analysis of the Binet tests, p 136, footnote 1) 

Hv 
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la ted correlations with the first or general factor—“ satin ations ” as they are 
sometimes termed , and at the foot the resulting “ saturations ” with the 
special factor after the foimer has been partiallod out ^ Since it is based on 
the theory of “ multiple correlation,” I have called this procedure the method 
of ” multiple factors ” Detailed illustrations have already been given in 
previous reports (e g , Repoit on the DutrtbiUion and Relahotis oj Educational 
Abilities, 1917, pp S3f,) 

xiveragmg and Correlating by Pupils and by Tests It is, moreover, evident that 
we should reach much the same insults whether we begin by correlating tests 
or by correlating pupils If, as is usually the case, we have a laige number of 
pupils but a comparatively small number of tests, then the speediest method 
IS to correlate tests But where, as with the Binet scale, we have a largo 
number of tests, then it w commonly quicker to correlate pupils rather than 
tests, or to adopt some equivalent mode of aveiagiiig In my previous studies 
of the difficulty of the Binot tests and of the differences attributable to sex 
and social status, it will be remembered that two procedures weie adopted • 
first, I took typical representatives of each tyjDO of pupil, and then oorielatecl 
the orders for the several types ? hut secondly, it was shown, much the same 
results aie reached m a speedier and more mtelhgiblo fashion if we compare 
simply the average marks (or orders of merit) for boys and girls lespoctivoly, 
or for the two extreme social classes The advantage of the latter procedure 
IS that, mstead of selecting a few typical pupils for purposes of oorielation, we 
can base our analysis on all the children available obviously, to correlate 
the ordeis of diflloulty for ev'ary child that has been tested when the total 
number inns into several hundreds would be an impracticable task 

The figures obtamed by averaging the observed marks for each pupil have, 
as we have seen, a different meaning from those obtained by averaging the 
observed mniks for each tost and consequently, as already noted, the 
general factoi obtained by coirelatmg pupils has a difterent meanmg from 
the general factor obtained by correlating tests. But when we average 
residual maiks, the types resultmg are the same, whether we work by pupils 
or by tests , and similarly when we correlate residual marks or, (what amounts 
to the same thmg) extract factors from the lesidual or partial correlations, 
then the factors obtained in either case relate to the same kinds of special 
ability, whether wo correlate by pupils or by tests. 

The Mature and Influence of Special Abilities. However, these “ special 
abilities ” must not be envisaged as necessarily formmg simple and discrete 
“ faculties ” They may denote highly complex ohamcteriatics , and their 
composition may quite possibly vary from one child to another The “ factors” 
are thus to be regarded rather as statistical principles, usetul for the practical 
purposes of description, classification, and prediction , they do not necessarily 
consist of isolated functions of importance in the analysis of the theoretical 
constitution of the mind In particular tho secondary or supplementary 
factors—group factors, as'they may be called—seem to represent groups or 
clusters of tests or tested subjects which merge one into the other, and so 
producing the phenomenon which was termed m my previous report “ cyclic 
overlap ” 

The reader may perhaps find it clearer to picture the relations thus 
revealed if they are repiesonted geometrically by a diagram matoad of 

(q The method used is that dotcrlbed la the Appendix above m connection with the factorization 
of group tests of mtelligenco (Appendix V, " Accuracy ot tlic Supplementary Teats") 

(’) Preliminary Iteports to the Clmf Inijieetor on Oie Vae ol the Binet Seale with London Children 
In thnt report, at each ago level, 16 pupils wore taken, namely, 8 boys and 8 girls—4 of each sex being 
dtuun from the more cultured classes and 4 ftom the poorer and less cultured classes 
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iiumenoally by a pattern of coefficients In my analysis of educational tests, 
it appeared that the subjects of the curriculum could be divided antithetically 
into first (A) a verbal and (B) a non-verbal group, and then that each of these 
could be subdivided into (Al) a linguistic or word-recognition group and (A2) 
a literary or composition group, and agam into (Bl) a mathematical and (B2) 
a manual group This implies that, so far as the specialized abilities are con¬ 
cerned, the relations of the subjects tested can be expressed by a two- 
dimensional circular diagram with the Composition factor marking the North 
polo and the Manual factor the South pole, while the Linguistic and Mathe¬ 
matical factors form the West and East poles Thus, m virtue of their cyclic 
relationship each subject can be placed appropriately on the circumference 
of the circle, so that those havmg the largest positiv'e specific correlation with 
each other are closest to one another, and those having the largest negative 
specific correlation would be almost opposite to one another In this way 
the angular distance between two subjects can bo made to represent inversely 
the specific correlations between them (cf the “ clock diagram ” in Eig 8, 
loc '"it, p 69). Evidently, if 0° denotes perfect positive correlation, 90°, 
zero coiielation, and 180°, perfect negative, then the natural function to take 
13 r = sin (90° — 6) — cos d, where 6 denotes the angular distance between 
the two points Distance from the centre can be used to indicate the effect 
of the general factor (cf K. Pearson, Qrammar of Science, p 436) ^ 

Dr Maxwell Garnett has smee given a formal proof that, under oertam 
conditions, the “ correlation is equal to the cosine of the angle , ” and has 
further formulated the precise requirements to be fulfilled before three or 
more tests can be represented by a diagram on a single two-dimensional plane 
or more generally by pomts on a sphere of a specified number of dimensions ® 
In virtue of these equivalences, those who prefer to express or to picture 
numerical relations in terms of co-ordmate geometry can thus do so with 
exactitude The reader will find it mstructive to attempt similar analytic 
diagrams to represent the relations of the Binet tests assigned to a given age 
or adjacent gioup of ages 

In virtue of this overlap it is clear that what we have called “ types ” or 
groups of pupils and of tests must not be envisaged as clearly separated, 
mutually exclusive classes “ Types,” like “ factors," merge mto one another 
by insensible gradations Nevertheless, thoy appear sufficiently well marked 
to justify the teacher and the general mode of educational organization m 
mtioducing some kmd of classification at any rate for selected pupils at the 
later ages Thus the tests described in the foregomg memorandum may 
serve the purpose, not only of assessmg the level or “ mental age ” of the 
child in each of the subjects and of gradmg him accordmg to his general 
educational attainments, but also of classifying him according to what may 
be called his educational “ typo ”® If we accept the provisional scheme 
proposed above, it will yield first a broad classification mto verbal types, 
(which mcludo the linguistic and the literary) and non-verbal The latter then 
appear to subdivide into a mathematical or scientific type and a manual 
oi technical This view, however, must be considered as provisional and 

(9 The same tipe of circular diagram was used to n'presenfc the interrelations of emotional 
factors cf Bnt .Sss Ann Jirp , 1916, p 698 As explained in a priilous paper, the principles wire 
snegestod h\ Pearson’s diaBrammatle representation of partial correlations m terms of splierlial 
trigonometry To represent the general factor us well as tin two bipolar factors on a flat surface one 
can employ giohular or gnomome projection, or the stereogr.vpiiie nets supplied to schools for mating 
maps of the terrestrial hemispheres Xliese representations will only be exact if we are justified in 
assuming that thi snra of tlie sansres of tlie factor loadings for e.icli ti ^t niaj lip taken as (or raised to) 1 

(•) Bnt J Pmh . IX , 1919, pp 3I7f 

(9 Tlir tests on whicli tlie correlations printed In my previous report (foe cit , T,iblo XV'III) 
were based wire virtnalls the same as those dcscrlhcd in the fon going rnimoranclnni 
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tentative only The commonest t 3 rpe will be the average type, ^ e., the 
children whose general and special abilities are all of them pretty close to the 
average. With rare oxcoptions children before the ages of 11 or 12 show little 
signs of deviating maikedly towards one specialized type or the other , and, 
in any case, it must be repeated, the “ types ” are only tendencies Moreover, 
much of the specialization appears to be a specialization of mterest rather 
than of aptitude , and even up to the end of adolescence interests aie liable 
to change considerably 

Thus, if the results so obtamed can be trusted, it would seem that at the 
age of the junior county scholarship exammation any final classification 
according to special abilities would piobably bo premature ^ The whole 
subject is a matter for fuither mquiry , and the foiegoing methods, it is 
hoped, may be of assistance to the mci easing number of teachers in the 
Council’s service who are seekmg to eontiibute to educational science by 
undertakmg scientific mvestigations as research-students or m other 
capacities 

In conclusion, let me insist on two final points, already mentioned in 
passing Tirst, the present Eoports have been concerned solely with intel¬ 
lectual qualities, but the modern teacher should be concerned quite as much 
with his pupils’ temperament and character as with their intelligence or 
scholastic achievements Secondly, the methods here described for investi¬ 
gating intellectual qualities can be applied equally well to other aspects of 
the child’s peisonality The use of partial correlation to discover multiple 
factors, the measurement of emotional maturity by a developmental age, 
the assessment of qualitative characteristics with rating-scales defined by 
percentiles and checked by standard specimens, and above all the adoption 
of analytic schedules to supplement vague subjective judgments—all those 
devices will be found as valuable for temperamental traits as for intelleotual. 
Only by carefully controlled procedures such as these can the mvoatigation 
of character-qualities be removed from the field of mere personal impression, 
and earned out m an exact, objective, and scientific way The supreme 
requirement is to observe every aspect of the child’s personality, and then 
combine the pieoe-meal analyses mto a synoptic picture of the whole.® 


(■) I have disoussod this subject mote fully In my Prehimnary Report on the Selection of Pupilt 
for Secondary, Technical and other Schools 

(“) A standard scheme for personality-schedules is given in The Measurement of Mental Oapaciites 
(1927, p 8. of p 29) 

[I have attempted to summarize results to date in iny article on “The Assessment of Personality ” 
Bnt J Ed Peych XV , 1946, pp 107-121 ] 



APPENDIX VL 


SELECTED REFERENCES.' 

Insb^ctions for Giving the Binet-Simon Tests. 

1 —BnsTET, A, and Simon, Th — The Development of Intelligence »» 
Children. Translated by Elizabeth S Kite Publications of the Vineland 
Training School, New Jersey, 1916 pp 336. 

(Chapters iv and v. are American translations of the original 
1908 and 1911 scales as published m L’Annee Psychologtgue, xiv., 
pp 1 et seq , and xvii., pp. 145 et seq ) 

2 —Binbt, a , and Simon, Th — A Method of Measuring the Develop¬ 
ment of Intelligence in Young Children Translated by Clara H. Town. 
Chicago Medical Book Co , 1913. pp. 82 

(An authorised American translation of Binet’s final instruc¬ 
tions for giving the teats, with the theoretical discussions contained 
in the precedmg articles, as published in the Bulletin de la Societe 
I/ibre pour VAtude Psychologique de I’Enfant, x , April, 1911 ) 

3 —^Melville, N. J.— Testing Juvenile Mentality Lippmcott Co , 1917. 

pp. 142. carefully compiled practical handbook describing a “ uni¬ 

form ” method for giving the tests to American children. The order 
recommended is somewhat involved ) 

Revuiont of the Binet-Simon Tests. 

4 — Yebkes, R. M., Bbidges, J W., Habdwiok, Rose S — A Point 
Seale for Measuring Mental Ability Warwick and York, 1916. pp. 218. 

(Contams materials and directions for usmg the Point Scale, 
with results of its application to normal and defective individuals.) 

6 . — ^Tbbman, Lewi.s M —The Measurement of Intelligence G G Harrap 
and Co., 1919. pp 362 

(An explanatory guide for tho “ Stanford Revision and Ex’ 
tension ") 

6 .—^Tebman, L M , Lyman, G , Obdahl, L , Galbbeath, N., and 
Talbebt, N. —The Stanford Revision and Extension of the Binet-Simon Scale 
for Measuring Intelligence Warwick and York, 1917. p 179 

(Analysis of results of applying the Stanford Revision to over 
1000 chili’en Detailed discussions of the relation of intelligence 
to sex, social status, school ability, etc.) 

Cf also Goddard, Bobertag, Winch, Saffiotti, cited below. Nos 34, 8, 32, 
and 10 

(*) The relerenoea I have selected deal loc the most part either with British wort, or with studies of the 
Bluet Sunon scale with which hitherto British work has been chiefly concerned Heferences to lorelgn work 
upon mental and scholastic tests of other kinds are readily accessible In the bibliographies contained In Nos 35, 
36, and 39 

My indebtedness throughout this volume to earlier Investigators will be evident to all who ate familiar 
with the literature of the sublect, or who turn to the books and papers quoted here In the test It would 
have been impossible to make more detailed acknowledgments to the work already carried out upon every 
individual test. and I was desirous not to overburden my seml-practlcul discussions with yet more numerous 
footnotes The scientlflc student, who takes up a test of any one particular species, will find it easy, by follow¬ 
ing up the fuller references Inserted In the volumes chosen Iwlow, to put himself In touch with tho principal 
leseaiches 


467 


458 


UntrantlatMl Literature. 

7.— Meumann, E.— Vorlesungen zur Etnftihrung m die Expenmentelle 
Pddagogik Verlag von W Engelmann, 1911-14, pp 726 + 800 + 919 

(Vol. n , pp. 130-300, summariaea work on the Bmet scale up 
to date of writing, and gives suggestions for improvement of the 
tests.) 

8 — Bobertag, O —“ ,Uber Intelhgenzprufungon nach der Methode von 
Bmet und Simon ” Zeitschrift fur Angeimndte Psychologie, 1911, v , pp. 105- 
203 j 1912, VI . pp 496-638. 

(A German adaptation of the scale, with discussion of results 
and suggestions for improvement.) 

9.— Chotzbn, P.—“ Die Intelligenzprufungsmethode von ’Bmet-Simon 
bei Schwachsmnigen Kmdern ” Zeitachnft fur Angeivandte Psychologie, 
1912, VI, pp. 411-494 

(Application of tests to children m German special schools.) 

10 — Saffiotti, F. U — La Misuia dell’ InteUigenza nei Fanciullt 
Roma Tipogiafia dell’ Unione Editrice, 1916 pp. 286 

(One of the moat thorough and critical discussions of the Bmet- 
Simon scale. Contams an mgenioua substitute for the mental-age 
method of gradmg the results [“ Treves-Safflotti Method ”] ; also 
a bibliography of 603 numbers. A detailed summary will be found 
in the Eugenics Review, 1917, vm., pp. 366-373.) 

Mental Deficiency. 

11. — Binet, a, and Simon, Th — The Intelligence of the Feebleminded. 
Translated by Elizabeth S. Kite. Publications of the Vmeland Training 
School, New Jersey, 1916, pp. 328. 

(Many of the Bmet-Simon tests are used, but the scale itself is 
not systematically applied ) 

12. — Huey, E B — Backward and Feebleminded Children. —^Warwick 
and York, 1912. pp 221 

(Detailed descriptions of typical borderline cases variously 
treated.) 

13. —Wam-in, J. E W.— Problems of Subnormality. The World Book 
Co., 1917 pp 485 

(A systematic discussion of practical problems relating to 
mental deficiency.) 

14 — Bronneb, Augusta F — The Psychology of Special Abthites and 
IhsdbiliUes. Kegan Paul, Trench, Trubner and Co., 1919. pp. 269. 

(A discussion of special disabilities m readmg, arithmetic, hand¬ 
work and self-control among normals, and of special abilities among 
defectives, illustrated by cases, mostly delinquent, veuiously tested.) 

16.— Binet, a , and Simon, Th — Mentally Defective Children Trans¬ 
lated by W. B Drummond. Edward Arnold, 1914 pp. 180. 

16.—Goddard, H. H —Feeblemindedness : Its Causes and Consequences 
The Macmillan Co., 1913. pp. 699. 
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Tbedgold, a. F.— Mental Deficiency. Balli^re, Tindall and Cox. 
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(The last three are textbooks of a more general nature dealing 
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Deficiency and Delinquency. 

18 —Hbaly, WiLLTaia.— The Individual Delinquent. William Heinemann, 
1916. pp. 830 

(Systematic discussion of the causes of juvenile delmquenoy in 
the light of 1000 oases ) 

19 —Goddabb, H. H .—The Criminal Imbecile An Analysis of Three 
Murder Cases Macmillan Co , 1916 pp 167. 

(Describes the first court eases in which the Binet-Simon scale 
was used in emdence Strongly emphasises the importance of 
mental deficiency in the production of crime ) 

20 —Mineb, J Buet.— Deficiency and Delinquency An Interpretation 
of Mental Testing Warwick and York, 1918. pp Xiv.+355 

(Excellent statistical discussion. Urges a percentage defini¬ 
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21 —Wa'llin, J. E. W (loc eit. sup , No. 13, pp, 123-165), 

(Contains an excellent r6&um6 of exammations of delmquents 
by the Binet-Simon scale ) 

Periodical Literature. 

22 —Johnston, Katherine L —“ Bmet’s Method for the Measurement 
of Intelligence ”■ Journal of Experimental Pedagogy, i, 1911, pp 24-31. 

(The first investigation carried out in England by means of 
this scale,) 

23.—^Dum'vxlle, B —“ A Trial of Bmet’s Tests on Five-Yoar-Olda." 
Ibid , 11, 1913, pp, 113-118. 

24 —^Taylob, N. G —“ Further Data Towards the Study of the Bipet- 
Simon Scale.” Ibid , iii, 1916, pp 256-266 
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Normal English Children.” Ibid , iv , 1917, pp 113-128. 

26. —Lewis, E. 0.—“ The Bmet and Pomt-Scale Methods of Testmg 
Intelligence.” Ibid , iv , 1918, pp. 198-202. 

27. —Burt, C.—“Experimental Tests of Higher Mental Processes.” 
Ibid , 1, 1911, pp. 93-112 

28 — Id. and Moore, R. C —“ The Mental Differences between the 
Sexes.” Ibid, i., 1912, pp. 273-284, 233-388 

29. — Id —“ The Development of Reasonmg m School Children," Ibid., 
V , 1919, pp. 68-77, 121-127. 

30. — Id —“The Measurement of Intelligence by the Bmet Tests.” 
Eugenics Review, vi, 1914, pp. 36-60, 140-152. 

(A critical discussion of the theoretical prmeiples underlying 
the scale.) 

31 —Simon, Th,—“T he Measurement of Intelligence ” Ibid., vi., 1916, 
pp 290-370. 
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32. —WnroH, W. H —“ Binet’a Mental Tests ; What they are, and what 
we can do with them.” Child Study, vi -vui, 191^15. 

(A free but excellent revision of the testa as far as age VIII., 
baaed upon experiments with London school children.) 

33. —Rogers, Agnes L., and MoIntybe, J. L.—” The Meeisurement 
of Intelligence m Children by the Binet-Sunon Scale.” British Journal of 
Psychology, vii., 1914, pp 265-300. 

34 —GrODDARD, H. H —“ The Binet and Simon Tests of Intellectual 

Capacity.” Training School Bulletin, v , IMS, pp 3-9 (“ Revised,” id., 

vm , 1911, pp 66-62. “ Standard Method,” ibid., x , 1913, pp. 22-30.) 

35 — Kohs, Samuel C —“ The Bmet-Simon Measuring Scale for Intelli¬ 

gence ” Journal of Educational Psychology, v., 1914, pp. 215-224, 279-290, 
335-346. annotated bibliography contaming 467 numbers, practi¬ 

cally complete to date of publication.) 

Other references will be found above, pp. 136 and 214-16. 

Other Mental Tests ^ 

38.—^Whipple, G. M — Manual of Mental and Physical Testa. Warwick 
and York. 2nd edition, 1914-15. pp. 366-1-336 

37.—PtNTNER, R., and Paterson, D. G — A Scale of Performance Tests, 
Appleton and Co , 1917. pp 218 

38 — Stern, W — The Psychological Methods of Measuring Intelligence. 
Translated by G. M Whipple Warwick and York, 1913. pp. 160. 

(And references under Periodical Literature.) 

Educational Tests. 

39 — Starch, D — Educational Measurements. The Maomillan Co , 1916. 
pp 202, (Contains a useful bibliography of American literature upon 

the subject.) 

40.—^Monro, W. S , Db Voss, J C„ and Kelly, F. S.— Educahona 
Tests and Measuiementa. Houghton M ifflin Co , 1917. pp. 309. 

41 <—Ballard, P. B—“Norms of Performances in the Fundamental 
Processes of Arithmetic.” Journal of Experimental Pedagogy, iv , 1914, 
pp. 396-406, 

42.— Id. —“ Norms of Performances m ReEidmg.” Ibid., v , 1916, 
pp. 163-161, 

The literature on the subject of mental and scholastic tests is now so 
vast, and so many bibliographies are available, that it is neither possible or 
necessary to include an adequate and up-to-date survey in the present 
volume The beginner will find useful sets of references appended to the 
several chapters of B. Pmtner’s Intelligence Testing (University of London 
Press, 1924) References to more recent British work will be found m my 
book on The Backward Child (University of London Press, 3rd impression, 
1946) On measurement generally the references appended at the end of my 
Factors of the Mind (University of London Press, 1940) will bo found suffi¬ 
ciently complete for the ordinary student 


‘ See note added on p 28D 
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special, 4, 135-139, 277, 294, 314, 
316, 449 450 

See Disabilities, Group factors 
verbal, see Verbal Ability 
Abstract processes, failure of defec¬ 
tives in, 384 

Abstraction, power of children in. 
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wr'ting tests, 436-438 
American adult level, 71 
army tests, 71, 256, 442 
averages, 71, 286 
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Change of school, effect of, 324 
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Partial, 149, 193, 194 
of BegrebSion, 74, 162, 186, 193, 270, 
278-284, 306 312 
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Coma’ testa, 39, 44, 49 
Colligation, see Coefficient of 
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Colouis’ test, 34, 97 
CoinbmatioiiH molhode, 246 
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(story), 246 
norms foi, 234 
pictoiial foim of, 234, 304 
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Uomposition, 359-364, 423 426 
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Ciiterion for mental deficiency, 180 
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294, 296, 312, 314, 316 
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Divided card test, position illustrated, 
39, 41 

Division, wiitton test of, 328, 397 
Drawing, 347 353 
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Easy questions test, 47, 68 
Educational ability, 169, 177, 192, 296, 
358 

Educational age, 363 
Educational attainments, 192-201, 296 
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abnormal, of delinquents, 201 
and left-handedness relation of, 339 
confusion produced by, 310 
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187, 220, 306, 307 
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Error, normal curve of, 174 
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Fables test, 70 

Factor analysis, v, 135-139, 270 et seq , 
451 

Factor, general, see Ability, general, 
General Factor 
Factors, multiple, 136, 139 
Factors, special, see Group Factors 
Faculties, 130, 139 
Family, size of, 203 
Fatigue, 11, 15, 327 
Feeble-mmdedness, see Mental defec¬ 
tives and Mental deficiency 
Fingers test, 35 
Fish and bucket test, 70 
Fluency in leading, measurement of, 
305 

Folded paper test, 64, 65, 70 
Fox and the goose teat, 70 


General Factor, 129-134, 269, 452 
See also Intelligence 
Genius, 13, 361 
Geometrical tests, 72, 234 
Girls, 

lesthetie development of adolescent, 
350 

average mental age of, 206 
conversational po-wera of, 208 
greatei effect of general mental 
factor on, 353 

iiiferioiity of, see Boys, superiority of 
specific talent foi drawing small, 364 
superiority of, 
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in coloui sense, 208 
in handwriting, 339 
m literary and linguistic subjects, 
208 

in leading, 208, 300 
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Graded tests, 243, 298, 303, 316, 324, 
326, 427, 432 
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Group factors, 136, 137, 273, 449-456, 
see Special Abilities 
Group tests, 234, 326, 327 
Growth, mental, 
curve of, see Curve 
upper limit of, see Limit 

Handwork, see Manual tests 
Hierarchy, 138, 148, 273 
Home conditions, 203, 284 

Imaginative type, 307 
Imbeciles and idiots, borderlines for, 
186 

Industrial schools, 143, 197, 201 
Ingenuity test, 70 

Inheritance, mental, 141, 202, 284, 311 
Instability, 106, 178, 191, 201 
Instructions test, 243 
Intelhgence, 

See also Ability 

and educational abihty compared, 
170 
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and educational attainments rela¬ 
tion of, 187 

and educational attainments con¬ 
trasted, 189, 190 
and sex, 205-210 
and social status, 202-206 
correlation of, 

with age, schoolwork, and Bmet- 
Simon tests, 194 
with drawing, 346-353 
with composition and geometrical 
drawing, 346 368 
definition of, 129-134, 211 
distribution of, 169-167 
measurement, 

in teims of mental age, 4, 439-447 
in terras of standard deviation, 172 
quotient {see also Mental ratio), 163 
range of variability in, 170 
Interpretation of pictures, 27 
Intersection of distribution curves, 177 
Inverted writing, illustrations, 340- 
343 

Ionic a mmore iliythm, 362 
Item analjsis, v, 214, 215, 217, 231 


Judgment and intelhgence, 62, 74 
Juvenile courts, 7, 197 


King and President test, 67 


Labourers mental ratios of dock- and 
farm-, 183 

Left-handedness, 339-345 
Limit (average upper) of development, 
266 

Linear scale of tests, 72, 160, 161 
Linguistic ability, see Verbal Ability 
Literary ability (see also Composition), 
195, 196, 266, 331 

Look and say method, 292, 299, 311 


Manual ability, 74, 137, 196, 294, 346, 
356, 394, 436, 437 
Marks, computation of, 13, 329 
Maze tests, 254-266 
Memory, 74, 137, 313-323, 330 
Memory tests, 25, 28, 30, 32, 34, 36, 
46, 60, 69, 60, 63, 64, 70 
Mental age, 4, 18, 19, 150, 163, 166- 
162, 181, 439-447 
See also Educational Age 
Mental aiithmetio, 325, 326, 431 
Mental chnioa, need of, 154 
Mental defectives, 43, 155, 164-186, 
196, 215, 216, 318, 331, 340, 364 
Mental growth curve and limit of, 256 
Mental growth irrogiilarity of, 166 
Mental quotient, see Mental ratio 
Mental ratio, 13, 163 

and educational ratio correspond¬ 
ence of, 188, 189, 190 
and power of self-support, 183 
borderlme for defectives, 180 
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cases of veiy high, 13, 191, 361 
constancy of, 13, 167, 170 

approximate of defectives, 167 
different for different mental func¬ 
tions, 169, 185 
of genius, 13 

of Liverpool dock labourers, 183 
of special school children, 167 
of Warwickshire rural parish, 183 
Mental year, 4, 258, 259 
See also Mental age 
Mirror script, 340 343 
Missing words test, 245, 256, 310 
Missing features teat, 43, 102 109 
Mixed sentences test, 61 
Mixed instructions test, 242 
Mixed schools, 326 
Moral imbecility, 178 
Morals of fables test, 70 
Morning and afternoon test, 34 
Multiple faotois, see Factor analysis 
Multiplication, written teat of, 329, 396 
Musical abihty, 294. 363 


Nellie Dale method, 292 
Neuropathic oases, 166 
Neuiotios, loft-handsdness m, 339 
Norms, age, 

based on averages ofnoimal children, 
7, 100, 181 

for English children, 14, 288 
for Scholastic tests, 427 et seq 
for Supplementary tests, 260 


Occupation of parents, 202 
Opposites test, 235-238 
Order of diflloulty of the testa, 143, 
146, U7, 206, 207 
Order of giving tests, 9 


Partial coirelation, see Correlation 
Partial correlation of Binet-Simon teats 
with age, intelligence, and 
achoohvork, 194 

Pedagogical tests, see Scholastic tests 
Percentiles, method of, 160 
Percentiles, table of, 163 
Peiseveration, 26, 320 
Personality, iv, 362, 456 
See Tempoiament 
Phonic method, 292, 316, 323 
Phonic words, 299, 311 
Phrenology, 139 
Physical lelations test, 70 
Pictorial form, 234, 305 
Picture test, 10, 30, 43, 61, 81-85, 89-93, 
103 109, 235 
Pmt vessels teat, 70 
Point Seale method, 9, 24, 72 
Pointing teat, 24 
Porteus maze tests, 74, 264 268 
President and King test, 67 
Probit method, 446 448 
Problem tests, 62 
Profile drawing, 349, 361, 365 


Pio&e rhythm, 362 

Psycho-analysis of a backward boy, 334 
Psycho-analytic meehanisina, 202, 306, 
307, 321, 334, 346, 350 
Psycliogram, 294 
Psychopathic cases, 166 
Psycho-physical methods, 440 et seq 
Pubeity, 204, 330 
Puzzle test, Healy’s, 70 


Qualitative characteristics, motliod of 
testing, 336-337 

Ratio, see Educational ratio , Mental 
ratio , 

Readmg, 50, 70, 292, 297-311, 370 378 
Reasoning, 249, 260, 299, 327, 332, 334, 
364 

Reasoning tests, 249 253 
Reeoid caid, 4, 5, H, 19-21 
Regiesaion, 74, 162, 186, 193, 195, 270 
278-284, 306 312 
Rohahilitv coefficients, 213 
Repeating numbers tests, 25, 28, 34, 
43, 60, 60 

Repeating syllables tests, 28, 32. 43, 63 
Repiosontativo bampling, v, 143 
Repioduotion tost, 307, 300, 310 
Retardation, 4, 163, 169-171, 180, 188, 
197 

Revenge test, 245, 246 
Rhymes test, 60 
Rhythm in piose, 362 
Riglit and left test, 43 

Sampling, lepresentative, v, 143 
Scholarship ability, 2, 14, 186, 260, 288 
See Supernormal Children 
Scholastic tests, 286-429 
Selection, correction for, vi, 207, 284 
Sentence building teat, 52, 60 
Sentences length of, 360 
Seven-pint test, 70 
Sewing, test of, 367 
Sex differences, 

See Boys, Girls, Social status and 
intelligence, 205-207 
chiefly acquired, 205, 208 
general influence of, 74, 208, 325, 
.328, 368 

m drawing, 353, 364 
in linguistic and literaiy Subjects, 208 
in manuol and perceptual aubieots, 
208 

111 mixed schools, 326 
111 reading, 300 
Sex (nammg own) teat, 26 
Similarities teat, 68 

Simple summation formula, 272-273. 
276 

Sixty woids test, 69 
Social status, 202 et seq 

association between the test^ and 
differences m, 203 

classification of schools accordmg to, 
143, 203 

influence of, 74, 200 et seq. 
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Social status, {contd )— 
on individual teats, 205 
on Binet-Simon raeasuroment, 209, 
210 

on reading, 300 
Solving problems teat, 62 
Special abilities, m Abilities 
Special classes, 191, 200, 290, 292 
Special school children, see Mental 
defectives 

Specific capacities, see Abihtiea 
Specific disabilities, see Disabiktios 
Speed tests, 235, 301, 305, 358 
Spellmg, 315 ct seg, 383 
Square copying teat, see Tests, Drawing 
Stammering, 329, 330 
Standard deviation, 150, 151, 157, 
169-174 

Standarduation of testa, 142 et seg, 
235, 286 

Stanford Bevision, 71, 185, 225-227 
Stuttering, see Stammering 
Style, 301,362 
Subtraction, 328,330, 433 
Suggestibility, 26, 82 
Suggestion test, 62,72,116, 219 
Summaiy test, 67 

Summation, simple, «ee Simple sum¬ 
mation formula 
Superior adult, tests for, 70 
Supernormal children, see Bright 
children 

Supplementary testa, 235, 269-277 
Surname test, 26 
Surveys, in, 143, 202, 203 
Syllabus, 290, 297 
Syllogism teats, see Reasonmg 
Sjmonyms test, 240 

Teachers’ estimates, 190,211, 212, 216, 
217, 285, 289 

Teaching, 278 el seg, 297, 312, 323, 324 
Temperament, 220 

Test materials for Binet-Simon tests, 
75 et seq 

Testimony test, 62 
Tetraohoric correlation, 232 
Three- and five pint teats, 70 


Three words (sontenco buildmg) teat, 
52,60 

Troves-Saffiotti method, 73 
Triangle teat, 66, 69 
Triple order test, 30 
Truncated cone teat, 53, 113 
Two matchea test, 245 
Two- and three-letter words teat, 301 
Types, psychological, 307, 455, m 
Group factors 


Unit, 160, 172, 287 337, 439-447 
Unstable chddron, see Instabihty 
Upper limit of development of mtelh- 
g6rice,'see Burnt 


Vaiiabihty, 170, 171, 337 
Verbal ability, v, 137, 421 
and attainments, 207, 294, 296 
bias, 

of Bmet-Simon tests, 106, 311 
of Stanford revision, 71 
of Supplementary Intelligence 
tests, ^4 

influence of, on Bmet Simon testa, 
196, 205, 220 
measurement of, 207 
processes, 312 

subjects, 209, 210, 294 296, 315, 384 
tests, see Composition, Reading, 
Spelling, and Supplementary 
tests 

Visualization, 313 

Vocabulary test, 68, 71, 242,298, 315, 
368 

Vocational diagnosis, 297 


War, efiect of, 324 

Weber’s law, 61, see Psycho-physical 
methods 

Weightmg, 72, 74, 143, 159, 216, 271, 
288, 451 

Weights tests, 35, 61 
Word blindness, 293, 312 
Words definition of, 60, 242 
Writing, 335-345, 399-409, 435 
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Meatal ratio, (contd .)— 
oases of very iiigh, 13, 191, 361 
constancy of, 13, 167, 170 
approximate of defectives, 167 
different for different mental func¬ 
tions, 169, 185 
of genius, 13 

of Liverpool dock labourers, 183 
of special school children, 167 
of Warwickshire rural parish, 183 
Mental year, 4, 258, 259 
See also Mental age 
Mirror script, 340-343 
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Mixed instructions teat, 242 
Mixed aohools, 326 
Moral imbecility, 178 
Morals of fables test, 70 
Morning and afternoon test, 34 
Multiple factors, see Factor analysis 
Multiplication, written teat of, 329, 396 
Muaieal ability, 294, 353 


Nellie Dale method, 292 
Neuropathic oases, 166 
Neui'Otics, left-handedness in, 339 
Norms, ago, 

based on averages of normal children, 
7, 100, 181 
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for Supplementary tests, 260 


Occupation of parents, 202 
Opposites test, 235-238 
Order of difficulty of the testa, 143, 
148, 147, 206, 207 
Order of giving tests, 9 


Partial correlation, see Correlation 
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with age, intelligence, and 
sohoolwork, 194 

Pedagogical tests, see Scholastic tests 
Percentiles, method of, 160 
Percentiles, table of, 163 
Perseveration, 25, 320 
Personality, iv, 362, 466 
See Temperament 
Phonic method, 292, 316, 323 
Phonic words, 299, 311 
Phrenology, 139 
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Psycho-analytic mechanisms, 202, 306, 
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Psychopathic cases, 166 
Psycho-physical methods, 440 el sea 
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Qualitative characteristics, method of 
testing, 336-337 
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Reading, 50, 70, 292, 297-311, 370-378 
Reasoning, 249, 250, 299, 327, 332, 334. 

364 ’ 

Reasoning tests, 249-253 
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278-284, 306-312 
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Repeating numbers tests, 25, 28 34 
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Repeating syllables tests, 28, 32, 43, 63 
Representative sampling, v, 143 
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Revenge teat, 245, 246 
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Right and left test, 43 
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See Supernormal Children 
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Selection, correction for, vi, 207, 284 
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Sentences: length of, 360 
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Sex differences, 

See Boys, Girls, Social status and 
intelligence, 205-207 
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in linguistic and literary Subjects, 208 
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Social .status, 202 el seq. 
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influence of, 74, 200 et seq. 
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210 


on reading, 300 
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Special abilities, ace Abilities 
Special classes, 191, 200, 290, 292 
Special school children, see Mental 
defectives 
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Specific disabilities, see Disabilities 
Speed tests, 235, 301, 305, 358 
Spelling, 315 e.t seq., 383 
Square copying teat, see Tests; Drawing 
Stammering, 329, 330 
Standard deviation, 150, 161, 167, 
. 169-174 


Standardization of teats, 142 et aeq., 
235 286 

Stanford Bevision, 71, 185, 225-227 
Stuttering, see Stammering 
Style, 301, 362 
Subtraction, 328, 330, 433 

Suggestibility, 26, 62 

Suggestion test, 62, 72, 116, 219 
Summary test, 67 

Summation, simple; see Simple sum- 
niation formula 


Superior adult, teats for, 70 
Supernormal children, ece Bright 
children 

Supplementary testa, 235, 269-277, 
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Surveys, iii, 143, 202, 203 
Syllabus, 290, 297 
Syllogism tests, see Beaaonmg 
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52, 60 

Troves-Saffiotti method, 73 
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Triple order test, 30 
Truncated cone test, 53, 113 
Two matches test, 245 
Two- and three-letter words test, 301 
Types, psychological, 307, 466, see 
Group factors 


Unit, 160, 172, 287 337, 439-447 
Unstable children, see Instability 
Upper limit of development of intelli- 
gerice, see Limit 


Variability, 170, 171, 337 
Verbal ability, v, 137, 421 

arid attainments, 207, 294, 296 
bias, 

of Binet-Simon teats, 196, 311 
of Stanford revision, 71 
of Supplementary Intelligence 
tests, 234 

influence of, on Binet-Simon tests, 
196, 205, 220 
measurement of, 207 

SeSs!’209! 210, 294 296, 316, 364 
tests, Composition; Readmg; 

■ Spellingi and Supplementary 
tests 

Visualization, 313 

Vocabulary test, 68, 71, 242, 298, 316, 
368 

Vocational diagnosis, 297 


Teachers’ estimates, 190,211, 212, 216, 
217, 286, 289 

Teaching, 278 et seq., 297, 312, 323, 324 
Temperament, 220 

Teat materials for Binet-Simon tests, 
76 et seq. 

Testimony test, 62 
Tetrachorio correlation, 232 
Three- and five-pint testa, 70 


War, effect of, 324 , 

Weber’s law, 61, see Psycho-physical 
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Weighting, 72, 74, 143, 159, 216, 271, 
288, 451 

Weights teats, 35, 61 
Word blindness, 293, 312 
Words; definition of, 60, 242 
Writing, 335-345, 399-409, 435 
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